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DOCTOR—YOU'LL GET PERFECT FUSION THROUGH THIS 


new Goldmann slit lamp 


BY HAAG-STREIT 


THE OPTICS ARE 


UNEXCELLED 


A single control handle (joystick type) permits instant adjustment, either 


gross or minute, in any direction. 


The elevation control is located near the “yoy stick” so that all 
adjustments are made with one hand, leaving the other hand free for 


working on patient's eye. 


When the microscope is perfeetly focused, the slit beam is also perfectly 
focused in the center of the field of observation. The optical section 


remains adjusted when changing plane or area of examination. 


3 magnifications available (up to 40%). Brilliant illumination with very 
convenient slit adjustment—with a 2 volt overload available. 
(8 volt total). 


Using accessories, it is possible to examine the fundus and get 
a true optical section and to do Slit lamp gonioscopy with patient 
seated at a normal Slit lamp installation. 


Standard Accessories : 
Goldmann Reduction Priam Wlaminated Fixnauon Device 
Hruby 55 Diopter Lene for fundus examination 
Contact glass for fundus examination 
Contact glass for 


the House of Vision ine. 


Measuring Eye Piece 
30 NORTH MICHIGAN AVENUE «© CHICAGO Tyndallimeter— to measure corneal haze 
Second Obeerver's Eye Piece complete with inside 
MILWALKER + MINNEAPOLIS « DES MOINES pointer for teaching and climecal use 
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are the inflammatory, infectious and allergic conditions 
al} Val | of the eye which respond to topical therapy with 


the famed broad-spectrum antibiotics, Tetracyn and 
Terramycin, the powerful anti-inflammatory hormone, Cortril, and 


combinations of these agents. Each has outstanding advantages for 
particular indications. 


T 
etracyti OPH HAI MIC OIN | MI N (5 mg. Tetracyn Gm.) in % oz. tubes 
erram cin’ OPHTHALMIC OINTMENT WITH POLYMYXIN B SULFATE 
(5 mg. of Terramycin and 10,000 units of polymyxin B sulfate/Gm.) in % oz. tubes 


0 PH | HAI M iC (for solution) 25 mg. in 5 cc. dropper vials 


rt 
OPHTHAI M IC OIN | ME N if (hydrocortisone acetate 5 mg Gm.) in % 07. tubes 


TISONE 


PFIZER LABORATORIES, Division, Chas. Plizer & Co., inc, Brooklyn 6, 


AZ. 
BRAND OF OXYTETRACY Ne 
BRAND OF 
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Communications regarding editorial management, subscriptions, reprints, etc., should 
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tion on condition that they are contributed solely to that journal. 

An original typescript and the first carbon of an article should be provided; it must be 
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Mr. and Mrs. America want 


Can you afford 
NOT to prescribe Panoptik? 


A look at our changing economy shows U.S. families—your 
patients among them—want the best of everything America 
can produce. 

Little wonder wearers subscribe so whole-heartedly to 
Panoptik—the world’s finest multifocal lens! 

Patients want (and today can afford more readily than 
ever) the qualities-beyond-comparison of Panoptik: natural, 
youthful vision; ease of adaptation; full comfort; modern 
appearance. 

Upgrading patients to Panoptik—to the most pleasurable, 
efficient vision available—is logical, progressive action sure 
to have its effect on raising professional standards. Our econ- 
omy provides the opportunity. Panoptik provides the means. 


Prescribe it in Soft-Lite, too 


Only Panoptik looks like Panoptik: seg 

wide at the top to provide wide reading 

field; corners round to match round 

pupils, wasting none of the lens in 

“blind” areas. The wearers are 

forever protected against substi- / REGULAR 
tution of inferior lenses. 


‘KING SIZE 


BAUSCH LOMB '/ TRIFOCAL 


VW. 


! Ps the best in bifocais, too! 
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Pat No 530106 


Perspex lined lead shells in the form of a contact lens afford the 
eye complete protection when treating parts very close to the eyc 
with X-rays or rays from radio-active substances. By drilling a 
small hole in the shell it is even possible to carry out localised 
treatment of a lesion on the sclerotic without exposing the cornea 
and other parts of the sclerotic to the harmful effects of the 
radiations. The set of lead shells illustrated comprises six sizes for 
both right and left eyes. Smaller cases and single shells are also 
available. Price, complete in case — $97.30. 
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of England 63 WIGMORE STREET, LONDON, 
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Neo-Synephrine hydrochloride 
ophthalmic viscous solution 10° in 
collapsible tubes of Y oz. 


spreads evenly 
adherent 

clear 

stable 


WINTHROP-STEARNS INC. 


NEW YORK 18, N.Y. © WINDSOR, ONT. 


Neo-Synephrine, trademark reg. U. S. & Canada, 
brand of phenylephrine 


CONJUNCTIVITIS 


1/8% solution 


For rapid relief of congestion, itch- 
ing, smarting and lacrimation 


REFRACTION, OPHTHALMOSCOPY 


2.5% solution 


For prompt and short acting mydriasis 
virtually free from cycloplegia 
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UVEITIS, POSTERIOR SYNECHIAE 


10% solution (plain or viscous) or 
10% emulsion 

For freeing recently formed posterior 
synechiae as well as for prevention 
of synechiae formation in uveitis 
(with atropine ) 


GLAUCOMA (certain cases and tests) 


10% solution (plain or viscous), 
10% emulsion or 2.5% solution 

For temporary reduction of 
intra-ocular tension and for the 
provocative cest for angle block 


SURGERY 


2.5% solution or 10% solution « plain 
of viscous ) 

For short acting powerful mydriatic 
effect, applied 30 to 60 minutes 
preoperatively 
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TOO 
FEW 
CURVES 
AHEAD 


Highways and lenses are direct opposites when it 
comes to curves. The fewer the former have the better. 


With lenses the reverse is true. 


The ideal situation calls for a finished base curve 

for every prescription. Costwise, this is beyond 

the realm of practicability. Other considerations being 
equal, however, the more base curves a lens series has, 

the closer the doctor and laboratory can come 

to selecting for individual prescription needs. 


Though only one of many bonus features, King Size 
Kurova single vision lenses with their 36 factory 
finished, balanced base curves offer a welcomed latitude 
of choice. It’s a fact well worth remembering when 
trying to do the best possible corrective job. 
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finger selection for all 3 


dioptric lens 
aperture 
light intensity 
with the 40 
National Ophthalmoscope 


This is one of the most compact, light and easily handled 
instruments of its kind. Operator can, with one finger, 
without changing the original examining position: select 
dioptric lens .. . select aperture . . . control light intensity. 
No fuss, no elaborate adjustment. In addition to simple 
functional efficiency, it offers reliability at moderate cost. 


Has dioptric range of —20 to +25... 4 apertures for: 
standard, pin-hole, vertical slit illumination and red-free 
filter . . . built-in fixed focus double condensing lens .. . 
magnified illuminated numerals . . . dust-proofed . . . dur- 
ably finished, matt black... supplied with large or medium 
battery handle. 


It's Lifetime Guaranteed ! 


l ASK YOUR DEALER TO SHOW YOU... 40 and 2340 


& NATIONAL ELECTRIC INSTRUMENT CO., INC., 
ELMHURST 73, WN. Y. 
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SIMPLIFIED ASTIGMOMETER 


(Lebensohn) 
PLASTIC 
WASHABLE | 
“NO COMPUTATION REQUIRED” 


CAN BE USED AT 10 OR 20 FEET 
Send for Literature 


EACH $9.75 | 


(Actual size 134%" 14") 


. 
New Near Chart 
| GUIBOR Symbol Near Chart now available 
: 3 os 
J in durable and soilproof plastic. Gives dis- 
; NEARPOINT “E” CHART 
4 oY ©. eunoe tance equivalents, as well as quantitative 
3 . measurements for near vision. E Symbol 
: TO BE HELD FOURTEEN INCHES FROM THE EYE understood by all 
" 06 Place your order now 
on 
on $3.25 
fl 
e 
: Actual size 6” x 6” | 
| 
4 OPHTHALMIC 
OPTICIANS 


DISPENSING SERVICE 


WHOLESALE Kk SERVICE 
INC. \oP Wilmette Office: 


Loop Office: 


4 109 N. Wabash, at Washington 
i 9th Floor STate 2-5362 1139 Central Avenue 
r CHICAGO, ILL. (Formerly Belgard, Inc.) WILMETTE, ILL. 
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Winter or summer, sunglasses are 
the thing for maximum eye comfort 
out-of-doors. 


Our BeNson Laboratories are 
prepared to fill your most exacting 


prescriptions — correctly, quickly — 
to your patients’ complete satisfaction, 


Executive Offices * Minneapolis 2, Minn. 


COMPLETE LABORATORIES CONVENIENTLY LOCATED IN Upper Mipwest Cities 


More eye comport 
your patients this winter with 
PRESCRIPTION SUNGLASSES << S Ss 
SE 
\ EES 
S SSS 
WS 
Wii AS 
Since 1913 
OPTICAL COMPANY 


Disposable, transparent Icc plastic tubes 
with dropper nozzle and replaceable cap. 


NON-FLAKING ® Sterile - Fully Potent 
UREA CAP 
TO KEEP DUST Hermetically Sealed 
OFF NOZZLE 

Controlled Dropping 


BLIND TIP FOR 


HERMETIC SEALING Salvageable Remainder 


Light - Unbreakable 
Space Saving 


TRANSPARENT WALL 
AS AN EXTRA CHECK 
AGAINST POSSIBLE 

FOREIGN BODY ; 
CONTAMINATION For Operating Room 


Hand Bag 
AIRTIGHT SEAL Treatment Stand 


Packaging - Boxes of 10 and 25. 


Atropine 1%, Tetracaine '/2 %, Fluorescein 2°, others. 
Send for free sample box of Dropperettes 


THE ISO-SOL CO., INC., BROOKLYN 17, N. Y. 


& 

. 

id 

| 

| ‘i 


TONETEX® CORRECTED CURVE LENSES 
bring you the highest compliment qj 
your services can earn . 


And that’s how your patients will feel in Widesite 


Corrected Curve ‘“Tonetex” lenses... happy! 


When the patient's needs call for tinted lenses, you 
can prescribe Widesite “Tonetex” with complete 
confidence. Softly shaded, their absorptive quali- 
ties screen out harmful light, providing comfortable, 


restful vision, and protection from glare. 


Widesite Corrected Curve Lenses... both White and 
Tonetex...are unsurpassed for fine quality. Cen 
tering, powering and thickness are controlled with 


super-accuracy, Marginal astigmatic correction pro- 


vides clear, undistorted vision...from edge to edge 


Why compromise? Be sure...specify Widesite Cor- 


rected Curve Lenses. 


AVAILABLE from your independent optical sur 


plier in complete range of 17 base curves from 


2.50 D to 12.00 D in either White or Tonetex 


TONETEX tints also available in the complete 


Shuron Multifocal line 


Give your patients DOUBLE satisfaction Wide 
site Corrected Curve Lenses in Shuron quality 


frames. 


A Shuron Optical Company, inc. 
Geneva, N.Y. 
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THE NEW MUELLER 
Electric 


CORNEAL TREPHINE 


ORDER YOURS NOW 
AT NEW SPECIAL LOW PRICE 


Balanced—Smooth, Clean Cutting 
Complete with Special Battery Box 


THE WITZEMAN BUR—A round, me- 
THE TREPHINE—A new model with a specially designed dium size (0.9 mm.) corneal bur mounted 


on a short shank that is interchangeable 
little motor of unusual power and smoothness, for quick, with the Green-type cutting blades on 
clean cutting, even with the larger sizes of transplant the Mueller Electric Trephine. A very 


cutters. A convenient finger control switch gives you useful and efficient instrument for the 
instant start or stop of the trephine blade. Light weight, removal of stains, 
beautifully, precisely built and balanced, the trephine is "95. etc., following 
furnished complete in a fitted case with two cutting Sorretiien © sae 
foreign bodies. (Other 


blades (1.5 mm. and 2 mm.) and including a special long- _ sizes, special, to order.) 


life battery box. Save $25.00! Special. Each $72.50 Each, $5.25 i 


Instrument Makers To The Profession Since 1895 


OY CG 330 SOUTH HONORE STREET 
{Mueller ¢ CHICAGO 12, ILLINOIS 


Specialists in ALL TYPES of Plastic and Glass 
Artificial Human Eyes Exclusively 


MADE TO ORDER IN OUR OWN LABORATORY 


Doctors are invited to visit 


REFERRED CASES CAREFULLY ATTENDED 
AND SATISFACTION GUARANTEED 


EYES ALSO FITTED FROM STOCK 
Plastic ov Glass Selections Sent on Memorandum upon Request 


Implants and Plastic Conformers in Stock 


FRIED ano KOHLER, INC. 


665 FIFTH AVENUE NEW YORK, N. Y. 
near 53rd St. Tel. ELdorado 5-1970 


- f 

— 


LENTICULAR 
CATARACT 
LENSES 


thinner, lighter, 
more attractive 
cosmetically! 


Titmus fused lenticular cataract single 
vision and multifocal lenses combine 
excellent cosmetic appearance, 

highly efficient optical performance 

and traditional Titmus lens quality. The 
distance portion features a large 

34 mm barium overlay. Barium segments 
are 22 mm. Trifocals have a 7 mm 
intermediate with distance optical center 
set | mm below the top line. Made 

in White and Velvet-Lite A. 


STRAIGHT TOP 


BIFOCAL 


TITMUS OPTICAL COMPANY, INC. 
Petersburg, Virginia 
Manufacturers of Opthalmic Lenses, 


Frames and Sun Glasses. 


TRIFOCAL 


| SINGLE 
€ VISION 
J 
| 


OPHTHALMIC INSTRUMENTS 
OF PRECISION 


15 WIGMORE STREET, 
LONDON, 
ENGLAND. 


SURGICAL INSTRUMENTS CO., INC. 
520 FIFTH AVENUE, NEW YORK 36, N. Y. 
LONDON ESTABLISHED 1875 PARIS 


GRIFFITH-ROGERS TRIAL FRAME 


This trial frame is a simple but sturdy and easily adjustable frame that is designed 
for rapid routine examinations over a long period of time. It will stand hard usage. 
Interpupillary distance is adjustable by means of a rack and pinion and the bridge 
height is adjusted by the same knob. Bridge may be locked. Temples are of spring 
steel to support the frames in position. Protractor is black with white letters and there 
are two front and one rear pairs of slots for the trial lenses. In stainless steel. 

Price $29.50 
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From any viewp pint 


ooo OUT OF THIS WORLDS 


Anyway you look at it, FOURTH DIMENSION is a completely new and 


distinctively different idea from Kono'’s own laboratories—a new pattern 


design. Kono's 4-D fuses color with a startling design formation moving 
through dimensions of translucence and opaqueness. The phenomenal 
effect is a flattering contrast to facial features . . . bringing individual 


personality to the wearer. 


Available in NOBEL 
in and 40-5 


for men 


Contact your local Konoptic supply 


house for further information 
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KONO MANUFACTURING CO. INC KONO OF ILLINOIS, INC 
Woodside, N.Y Chicago, 

KONO SALES CO. INC KONO OF THE SOUTH, INC 
Woodside, N Y Charleston, $.C. Atlanta, Go 
KONO OF CALIFORNIA, INC KONO OF ONIO, INC 


los Angeles, Calif Columbus, Ohio 
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A necessity in every eye operating room and wherever eye injuries are treated. 


steridro 


trademark 
pat. pend. 


all important solutions 
required for ocular surgery 


write now for details te OPHTHALMOS, INC. 
UNION CITY, N. J. 


ARTIFICIAL EYE Sexusce 


Heseienss gained through over 100 years of artificial 
eyemaking enables us to produce and fit the very finest in artificial 
eyes. Glass and plastic eyes made to order or available 


from stock. Eyes fitted to all types of motility implants 


artificial Orders filled the same day received 


Eyes sent on memorandum 


eye selection Liberal assortment of either glass or plastic 


Samples accurately matched 


through the mail Superior quality eyes—Finest workmanship 


WRITE FOR FREE COLOR CHART AND SIZE GUIDI 


adison Avenue 

1 Chicago 2, Illinois New York 22, New York 
S nce DETROIT « CLEVELAND «+ KANSAS CITY «© MINNEAPOLIS «© ST. LOUIS 
BOSTON © PHILADELPHIA «+ PITTSBURGH + WASHINGTON 
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“i; Sterile, fully potent eye medications 
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after 
cataract 


CATAREX service provides: 


a succession of temporary adjustment 
lenses of the necessary power to temper 
the shock of transition to complete 
aphakie correction 

immediate, accurate correction in 
sphere, cylinder and axis in a 
lightweight, cosmetically excellent 
lens in a modern straight-top bifocal 
the necessary lens chang: s as ordered 
by the ophthalmologist 

a simple method of determining 

the most accurate Rx, including 
comfortable pupillary distance, bifocal 
segment height and position 
elimination of vertex distance 
measurements 

doing away completely with the 
unhappy requirement of resurfacing 
and replac ement of permanent lenses 
during the adjustment period 

an identical PERMANENT bifocal 
Vision-Ease Catarex ‘D’, 


for the final Rx 


Catarex service, providing a new procedure for post-oper- 
ative cataract patients, consists of supplying, immediately 
on order by the ophthalmologist, temporary cataract bi- 
focal lenses on a ‘loan’ basis. 


Catarex service makes possible the desirable measure of 
fitting aphakie individuals earlier in the post-operative 
course, with a minimum of transition shock. There is no 
need for expensive, and sometimes unsatisfactory, resur- 
facing of permanent lenses due to changes in the Rx dur- 
ing the transition period. The prescription may be changed 
quickly, easily and inexpensively as many times as neces- 
sary, in order to arrive at the proper final correction. 


In actual clinical practice, more than 96% of all cataract 
Rxes have been satisfactorily completed by the use of 
Catarex lens service and the prescribing of Catarex ‘D’ 
cataract bifocals in the final Rx. 


Ask your optician or optical laboratory about Catarex 
Seri ice. 


THE 


VISION-EASE 


CORPORATION 


Saint Cloud, Minnesota 


r= 
THE TENTATIVE Rx FOR APHAKIC CASES 


IN CYCLOPLEGIA... 


= CYCLOGYL’ 


HYDROCHLORIDE 
brand of cyclopentolate hydrochloride 


SAVES TIME 


... for you... with rapid onset of action 
. . . for your patients . . . with rapid recovery 


‘Cyclopentolate hydrochloride . . . produces a rapid [30 to 60 minutes}, intense cycloplegia and 
mydriasis of moderate duration . , . and is effective in highly pigmented irises and for persons of 
all ages.” New and Nonofficial Remedies, Philadelphia, J. B. Lippincott Company, 1954, p. 189 


Cyclogyl has shown outstanding qualities in 1035 cases.' 


(Incorporates work of 11 previous investigators) 


Dosage and Administration Diopters of Residual Spontaneous Kecovery 


Compoune 
(drops) * Accommodation (in hr.) 


Cyclogyl 0.5% 2 1.10 24t 


Homatropine or 
A% 

* Successive drops at hve miaute intervals tRecovery ume reduced to six hours after one percent pilocarpine 

1. Gordon, D. M., and Ehrenberg, M. H.; Am. J. Ophth. 48-831 (Dec.) 1954 


2 2.00 48 


“the chief handicap of maximum cycloplegia, namely its incapacitating effect, is minimized 
Gees, B. C.: A.M.A. Arch. Ophth. §1:467 (Apr.) 1954 


Cyclogyl, “by virtue of its brevity, rapidity of action, and consistent depth of cycloplegia, will be 


{a drug of choice} for routine refraction . . . Bbrlich, L. H.: New York J. Med. 53:3015 (Dec. 15) 1953 


Dosage Supplied: 

Cycloplegia — One drop 1.0%, in each eye (or two drops of Sterile ophthalmic solution in Gifford’s Buffer (pH 6.0) 
0.5%) produces maximal cycloplegia in 40.60 minutes. Re 0.5°% Solution — 15 cc Dropper Bottles 

covery ame is normally 4-12 hours spontaneously. Pilocarpine 1.0° Solution — 15 cc Dropper Bortles 

reduces recovery time. In deeply pigmented eyes, 2 drops of 2 « Dropper Bocles 

10° in each eye, instilled 10 minutes apart, achieves satisfac 

tory cycloplegia in ORO of cases or 

Mydriasis — One of ewo drops of 0.5°% in each eye te iff “it © Cn“ Since 1794 
Samples and Literature on request Pharmaceutical and Research Laboratories 


New York 3. N. Y. 
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Mortality Node in 


GEORGE BENNETT, MB., ChB. 
Southampton, England 


It is often claimed that glaucoma is not a 
primary ocular disease, but, rather, is a mani 
festation of some generalized vascular or 
“the 


This assertion appears to receive 


neurovascular 
sick body 


support 


upset sick eye in the 


from the frequent association of 


glaucoma with cardiovascular disease, but 
whether this correlation is significant remains 
to be proved, It is reasonable to assume, 
however, that if such disease had an incidence 
among the glaucomatous higher than in the 
general population, then the former should 
show a shorter expectation of life than 
average 

ew investigations to check the validity of 


Duke 


such a deviation 


this assertion have been undertaken 
Elder * (1955) states that 
does exist, however 

In the course of 
| took the opportunity to put this matter to 


the test 


a larger investigation, 


This involved the follow-up of all 
cases of primary acute congestive and chronic 
simple glaucoma operated on at the South 
ampton Eye Hospital over some 14 years 
Cases with a doubtful diagnosis, with retinal 
vascular complications (8 eyes), absolute 
glaucoma (14 eyes), and cataract obscuring 
the fundus (9 eyes) were excluded, as it was 
considered that many of these could not truly 
be considered cases of primary glaucoma 
There remained 105 and 33 patients suffering 
from simple and congestive glaucoma, respec 


14, 1955 
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Glaucomatous Subjects 


Paste 1. Age and Sex Listribution of 
Accepted Patients * 


Chron 


Men 4 ‘ 12 4 
Women 4 7 ‘ 
Acute 
Totals ‘ , 7 7 


when last seen 


tively, The age and sex distributions are 


shown in Table 1, the age being that obtain 
ing when the patient was last contacted 
In addition, there was with 


chronic glaucoma aged 35 and one man 


with chronic glaucoma aged 31. This gives 
a total of 105 chronic glaucoma patients 
(63 men, 42 women). 

There was also one man with acute glau 
coma aged 36. This gives a total of 33 acute 
glaucoma cases (10 men, 23 women) 

A number of cases (60) had defaulted in 
their attendances to the hospital for a period 
least 


of at six months, and nothing was 


known of their present condition, The sex 
and type distribution of these patients are 
given in Table 2; the age and type distribu 
tions, in Table 3 


2.—Sex Distribution of Defaulters 


Total 
No. oft 


Men Women Patients 


Acute 10 of acute 
glaucoma patients 
Chronic a1 4) (48% of chronle 


glaucoma patient. 
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3.—Age Distribution of Defaulters 


KH 
Chronte 4 ‘ 1? 2 


In addition, there was one defaulter (man 
with chronic glaucoma), aged 35 

Table 3 includes 26 patients aged 71 or 
more. This group was subjected to a postal 
and personal inquiry so that it could be ascer 
tained what had befallen them. The results 
of this investigation are given in Table 4 

Table 1 includes corrections arising from 
this inquiry. Of the uncircularized 34 cases 
below the age of 70 years, 5 were known to 
be dead. We shall, therefore, be fairly safe 
in assuming that all the defaulters have died 
The error made with this assumption will 
give glaucomas a higher mortality rate than 
their true one. With the material presented 
in Tables 1, 2, 3, and 4, we may build a 
life table for our “glaucoma population” and 
compare it with a corresponding table for 
the general population. It might be argued 
that this element is not a representative sam 
ple of the total glaucoma population, favoring 
either the mild or the severe cases. We must 
consider, therefore, the effect of excluding, 
with regard to the chronic glaucomas, (a) 
the milder cases attending hospital but not 
requiring surgery; (>) early cases, too mild 
to require hospital treatment before the rela 
tively early death of the subjects, and (c) the 
cases attending hospital but rejected from this 
SETICS 

The cases in (a) will be of all ages, not 
necessarily the younger groups. The number 
in this will be relatively large, probably 
greater than the patients who underwent sur 
gery. Thus, this exclusion will load the scales 
heavily in favor of severity. Similarly, we 
could say that the (>) cases were scattered 


A. ARCHIVES OF OPHTHALMOLOGY 


throughout the whole age range of glaucoma ; 
they are rather nebulous entities altogether, 
and it is doubtful whether their exclu 
We are 


left to consider whether the absence of the 


sion would affect the proportions 


rejected cases would unbalance the remain 
der. We have already noted the chief causes 
of rejection, and it is clear that these causes 
will be allocated fairly evenly among all age 
groups, and thus the elimination of these 
cases will not upset the balance in any direc 
tion. The over-all effect of omitting (a) 


(hb), and (c) wall therefore be to leave as 


Parnie § lye and Sex Distribution of Patient 
with Respect to Survival 


Under &- 65 Th &- 


(a) Surviving 


Chronke 
Men 4 f 6 5 4 | 
Women 4 » i 3 7 4 ) 0 
Totals i ire Ww 9 W 6 1 
Acute 
Men 1 0 J 4 3 2 0 0 0 
Totals > 5 2 0 


(b) Deceased 
Chronk 


Men ; 2 4 4 6 6 
Totals 3 ‘ 3 10 7 i 
Acute 
Men 0 0 0 0 0 0 
Totals 0 l 1 1 0 0 


sample a group of glaucomatous eyes 01 
severity above average 

lable 5 gives the age and sex distribution 
of patients known to be still alive, with cor 
rections from Table 4 

The acute cases total 24, including ] 
aged 36. The chronic total 59, including one 
aged 31 

Table 5 (>) is Table 3 after correction 
by the data of Table 4, giving details of 
patients known or presumed to be dead 
These patients total 9 with acute and 46 


Taste 4.—Kesults of Inquiry with chronic glaucoma, the latter including | 
aged 35. It is interesting to note that the 
Dea 19 
Alive 5 mean age in each group is much the same, 
Not traceable 3 varving between 64 and 67 years (see be 
Total low ) 
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MORTALITY RATES IN) GLAUCOMA 


TABLE 


Alive 


Dead 
Deaths 
Percentage of mean population 


Percentage expected (see Table 


lable 6 1s an extension of Table 5 (a) and 


(b) combined for chronic glaucoma, both 


sexes—the chronic glaucoma “universe.” 


None of the differences between the per 


centages in the last two lines have any sig- 
nificance always >0.05). The figures for 
“Percentage expected” are derived from the 
“Lite Tables” for England and Wales given 
in the “Annual Abstract of Statistics 1953.’” 
These ‘Tables are based on the mortality and 
population returns for the years 1949-195] 
and the 1951 Census. The figures given 
therein for men and women have been com 
bined, so that the percentage derived is for a 
population with a slight excess of females 
(about 2%), who have a better expectation 
of life than males. In our series, 60% of the 
glaucoma simplex cases are male; so on this 
consideration alone we should here expect 
mortality rates higher than those derived 
7.-Derivation of Expected Percentaq 
of Deaths 


No. Dying 
No in Each 
Dead Group 


numbers dead, expressed as a percentage of the 
average number of cases in the group 


FABLE & leute 


Alive 


Dead 
Deaths 
Percentage of mean population 


Percentage expected (see Table 7) 


6.—The Chronic 


Glaucoma 


Glaucoma “Universe” 


from the Tables. he method of deriving the 
expected percentage of deaths is outlined in 
Table 7, in which the figures of the second 
column are obtained from the combined fig 
ures for males and females in the Life Tables 
mentioned above 

It might again be said that the death rate 
occurring im this specific locality might: be 
highly selective, since the areas might con 
tain a population ditfering widely in health 
and expectation of life from the average for 
This is belied by the fact that 
the average death rate for the United King 
dom for all ages for 1953 is 11.45 per 1000 


the country 


(12.2 for males, 10.7 for females); the rate 
for the county borough where this Eye Hos 
pital is situated was 11.46 for 1952 and 10.86 
for 1953 


fairly average, as would be expected consid 


The mortality rates, therefore, are 


ering the site and characteristics of the town 
(Williams,t 1953 and 1954) 
Table & gives the acute glaucoma universe 
The expected rate is higher in every group 
Here, the dif 
ference is not significant (2? >0.05) 


save in the 60-05 year group 
Krom 
this we see there is no difference in mortality 
hetween acute or chronic glaucoma patients 
and the general population of the same aye 
groups 

It is interesting to compare the two groups 
those and 


of glaucoma patients deceased 


those surviving. This is done in Table 9 


+ References 3 and 4 


Universe 


No 
Age Alive x* 
18,461 
17 6m 769 760 4.2% 
16.9%) 1511 ia 
15,824 687 1,126 6” 
65 14,160 1301 11.1% 
70 11588 6,578 2,277 17.4% 
614 12,547 4,342 45.9% 
0 1 3 4 1 
0 3 4 4 14 14 “ 
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9.—Comparison of Deceased and Surviving 


Cases, with Acute and Chronic Glaucoma 


Deceased Alive 


Chronie glaucoma patients patients 


(17 women (4 women 


men) 
75 eyes 
(over-all prognosis worse 


(Difference not signifieant, P 
\verage follow-up, yr 4.9 a9 
(per eye) 
Mean age, yr 67 4 
(when last contacted 
Acute glaucoma 


patients “4 patients 


(4 women (15 women, 


man) men) 
12 eyes eyes 
Overall prognosis Wore worse 


(Difference not signifieant, 0.06 


Average follow-up, yr 24 46 
(per eye) 
Mean age, yr i 65 


(when last contacted) 


It is seen that the differences in the four 
parts of Table 9 are generally slight, and 
The 


follow-up periods for the acute cases appear 


nowhere of significance two mean 
to vary quite markedly (2.4 and 4.6 years) ; 
the standard error of difference between these 
means, however, is 1.77, little less than the 
actual difference and therefore not significant 

An objection to this treatment is_ that 
the Tables consulted are valid only for one 
year, whereas our patients’ lives are spread 
out the 
total number alive at any one time varies 


over a number of years, and 


somewhat. As mortality affects all groups 


equally, acute or chronic, male or female, the 


IRCHIVES OF OPHTHALMOLOG) 


proportions will be similar, always provided 
We are 
probably justified in assuming that the rate 


that the death rates do not vary 
among glaucoma patients 1s constant from 
year to year over the relatively short period 
the relevant 
and 1953 show little 
variation in sex ratio and mortality rates for 


Examination of 
Tables for 1951, 1952, 


question 


the population of England and Wales. 


SUMMARY 


Comparison of the relative mortality rates 
for a group of glaucoma simplex patients and 
a group of congestive glaucoma patients with 
those appertaining to the general population 
reveals no significant differences. From the 
ocular point of view, the patients who died 
resembled in every way those who survived. 
This seems to indicate that glaucoma patients 
do not suffer from any excess of the normal 
process of aging or of lethal vascular disease 


Clerebury, Twiggshane, Marchwood Nr 
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Tetracycline Chloramphenicol Studies 
on Ki bbit and Eyes 


ROBERT K. ABRAHAM, M.D. 
and 
HERBERT H. BURNETT, MS., Detroit 


It has been observed that those antibiotics 
which penetrate into the spinal fluid through 
the so-called blood-brain barrier also pene 
trate into the eye through the blood-aqueous 
barrier. Recent reports in the literature have 
indicated that tetracycline penetrates into 
the spinal fluid in animals ' and in humans.* 

As no other report concerning the intra 
ocular penetration of tetracycline has been 
published up to this time, we considered 
it of value to determine the degree of pene 
tration of this antibiotic into the aqueous 
humor of rabbits and human beings. It was 
considered of importance to use human as 
well as rabbit eyes, for there have been very 


few reports on the intraocular penetration of 


antibiotics into human eyes, the supposition 


having been that rabbit eyes were very simi 
lar to human eyes in this respect. 

Various modes of administration and dos 
age schedules were utilized. Also, a small 
number of assays were performed to deter 

Submitted for publication Aug. 22, 1955 

From the Kresge Eye Institute, Detroit, and the 
Veterans Administration Hospital, Dearborn, Mich 

The trademark of Lederle Laboratories Division, 
American Cyanamid Company for the antibiotic 
The trademark of 
Parke, Davis & Company for the antibiotic chlor 
amphenicol is Chloromycetin 


tetracycline is Achromycin. 


mine the concentration of chloramphenicol 
in the aqueous humor of humans following 
oral and subconjunctival administration 
Chloramphenicol was chosen tor comparisen 
hecause the penetration of this antibiotic 
into the aqueous humor after oral adminis 
tration has been shown to be very high,* 
relative to the penetration of other antibiotics 
available in the past. 

Tetracycline is an antibiotic which was 
recently developed, independently, by two 
different methods: by the catalytic hydro 
genation of chlortetracycline ¢ and by fer 
mentation.’ Structurally, tetracycline, chlor 
tetracycline, and oxytetracycline { are very 
similar and as a group are referred to as the 
tetracyclines or the tetracycline analogues 

Tetracycline differs from chlortetracycline 
in that the chlorine atom at the No.-7 position 
has been replaced with a hydrogen atom 
Oxytetracycline differs from the aforemen 
tioned antibiotics in that an oxygen atom is 
substituted at the No.-7 position. The struc 
tural configuration of the tetracyclines ts 
shown in Figure 1. As may be noted from 
Figure 2, chloramphenicol is not chemically 
related to the tetracycline analogues 


Sand 4 


* References 


+ The trademark of Lederle Laboratories Divi 
sion, American Cyanamid Company, for the anti 
biotic chlortetracycline is 


5 and 6 


Aureomycin. References 


t The trademark of Chas. Pfizer & Company 


Inc., for the antibiotic 


oxytetracycline is Terra 


mycin 
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a ch, 
‘ ve 


ow 
on 


Tetrecyc! ine hl ortetracycl ine 


Ory tetracycline 


Fig. 1.—Structural configuration of tetracycline analogues 


H NHCOCHCI, 
‘ ‘ 

—¢ — CH, oH 
6H 


Mloreaphenicol 


Fig. 2.—Chemical structure of chloramphenicol 


MATERIAL AND METHODS OF INVESTIGATION (Pontocaine) hydrochloride was instilled in the 


Raper Struptes cul-de-sac, The eye was proptosed, and a 27-gauge 


Intraperitoneal Administration New Zealand needle, to which a tuberculin syringe was attached, 


white rabbits were used in this study, and the was passed tangentially through the cornea. bach 
tetracycline was in the form of crystalline tetra time as much of the aqueous humor was with 
cycline hydrochloride. Nine of the rabbits were drawn as was possible 

given tetracycline (intravenous preparation) in 


Subconjunctival Administration.—The 18 rabbit 
traperitoneally in amounts which were equal to eyes in this study were divided into four groups 
0 mg. ot the antibiotic per kilogram of body . 

One eye of all the rabbits in each group received 
weight. Prior to the injection of the antibiotic a 


one of the following doses: (1) 5.0 mg. of tetra 
cardiac blood sample was obtained. Immediately 


following the injection of the antibiotic an aqueous © line (intravenous preparation) in 0.5 ml. of 
humor sample was obtained from the right eye. A sterile distilled water; (2) 5.0 mg. of tetracycline 
cardiac blood sample was obtained 15 minutes after in 0.5 ml. of sterile distilled water plus 7.5 T. R. U 
the injection of the antibiotic. Cardiac blood, left of hyaluronidase; (3) 5.0 mg. of tetracycline in 0.25 
eye aqueous humor (primary aqueous humor), and — mi. sterile distilled water plus 0.25 ml. of epinephrine 
right eye aqueous humor (secondary aqueous (]:; 1000); (4) 5.0 mg. of tetracycline of 0.25 ml. 
humor) samples were obtained 30 minutes after of sterile distilled water plus 0.25 ml. of epinephrine 
injection of the antibiotic. A cardiac blood sample (1: 1000) plus 7.5 T. R. U. of hyaluronidase 

was obtained 45 minutes after injection. Cardiac 


After subconjunctival administration of these 
blood, left eye aqueous humor (secondary aqueous 


humor ) and right eye apuecous humor (tertiary doses, aqueous humor samples were obtained at 
aqueous humor) samples were obtained 60 minutes Y#™!ous intervals (from 15 minutes to 24 hours) 
after the injection of the antibiotic Prior to obtaining each sample, the eyes wer 
The aqueous humor samples were obtained in irrigated with isotonic saline and then anesthetized 


the following manner One per cent tetracaine with 1% tetracaine hydrochloride 
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CHLORAMPHENIC( 


TETRACYCLINI 


AND 


HUMAN STUDIES Blood samples were withdrawn at various time 

All the human eyes used in this study were those intervals. Primary aqueous humor samples were 

in which cataract surgery was indicated. In most obtained from seven eyes after 11 hours of contin 
cases the aqueous humor samples were obtained the uous infusion. The secondary aqueous humor was 
evening before the day of surgery withdrawn 30 minutes after the primary fluid. All 
Phe patients who received an oral or intravenous of these samples were obtained while the infusion 


antibiotic were given meperidine (Demerol) hydro was still in progress, with the exception of 


of the tertiary aqueous humors and some 


chloride (75 to 100 mg.) and phenobarbital (lum some 


nal) sodium (grains 2 to 3 [0.12 to 0.20 gm.]) one 12-hour blood samples; in some of these cases the 


hour before the aqueous humor samples were ob infusion had run out a few minutes before the 


tained. The patients were taken into the operating sample was removed 


room, where sterile techniques were observed, as for Local Instillation of Drops. Using seven eyes l 


: intraocular surgery. A solution of 1% tetracaine drop of tetracyeline (ophthalmic), 5.0) mg. per 
hydrochloride, followed by 4% cocaine, was instilled milliliter, was instilled in the cul-de-sacs every five 
into the cul-de-sac \ needle knife was passed minutes tor six doses. Fifteen minutes after the last 


tangentially through the cornea at 7 o'clock, after drop was instilled, the eyes were irrigated with 


which a 27-gauge needle, to which a tuberculin  'sotonn saline and anesthetized with 1% tetracame 


syringe was attached, was passed through the needle hydrochloride, and the aqueous humor samples were 


knife tract just into the anterior chamber, and the »btained 

aqueous humor was withdrawn Subconjunctival Administration bour patient 
In those cases in which we desired secondary in these studies were given 1.2 mg. of tetracycline 

aqueous humor samples, a 30-minute period was (intravenous preparation) subeonjunctivally, and 

allowed to elapse after withdrawal of the primary four other patients were given 1.2 mg. of chlor 

aqueous humor, and then a second sample was ob amphenicol (intravenous preparation) subconjune 


tained, utilizing the original needle-knife section. In tivally. The antibiotics were dissolved in 0.5 mil, ot 


a few cases, after another 30-minute interval, a final sterile distilled water. Fifteen minutes after the im 


: aqueous humor sample was withdrawn. This last jection ol either antibiotic, the eyes were irrigated 
! fluid was called tertiary aqueous humor. bach time with sterile isotonic saline and anesthetized with 
the aqueous humor was obtained, the anterior cham 1% tetracaine hydrochloride, and then the primary 
her was emptied as completely as was possible aqueous humor samples were obtained From the 


same eyes, 30 minutes after obtaining the primary 


The only untoward effect following these pro 
cedures was that of subconjunctival hemorrhage, fluid, the secondary aqueous humor was withdrawn 
which occurred in five patients and was due to PECH NIQUES 


bleeding from the conjunctival vessels at the point 
Handing of Samples—-All blood samples were 


of fixation. These hemorrhages cleared up spon 


heparinized te revent clotting. Both blood and 
taneously. There was no noticeable effect on the I ae. a 
aqueous humor samples were stored in the trozen 


cataract surgery, which took place the next morning 
state prior to examination. The samples containing 


ral Administration. Ninety-five patients were tetracycline were frozen immediately after collec 


given tetracycline capsules per os on varying dose tion and were then assayed for their antibiotic con 
schedules. Aqueous humor samples were obtained tent within 48 hours thereafter. The samples con 


from 14 eyes, and blood samples were withdrawn taining chloramphenicol, a very stable antibiotic 


‘ 
from 91 of the patients at various time intervals were stored in the frozen state for up to two weeks 


after the initial dose before they were assayed. It has been hown § that 


Sixteen patients were given chloramphemeol per there is no appreciable change in the activity con 
os. Blood samples were taken from all these pa centrations of these antibiotics during the period of 
tients, and aqueous humor samples were obtained — time in which our specimens were trozen 
from the eyes Intibiotic Assays.—The specimens of plasma and 

Intravenous Administration.-Ten patients were aqueous humor containing tetracycline were assayed 
viven tetracycline intravenously (intravenous prepa by a dise semimicro-agar-diffusion method,|| using 
ration) in amounts which were equal to 7.0 mg. ot Bacillus cereus #5 (A. T. C. C. $10702) as the test 


the antibiotic per kilogram of the patient's body organism As a control on our method, 50 of the 
° veight. The antibiotic was dissolved in 1000 ml. of | same plasma samples, containing tetracycline, were 


‘% dextrose in water and was administered by con also assayed by a cup agar-diffusion method, using 


tinuous intravenous drip, the infusion extending over a 

a period of six hours. This was immediately fol § Reference 8 Wheeler, L. M.: Personal com 
lowed by a second 1000 ml. of 5% dextrose in water munication to the authors 

containing the same quantity of tetracycline as the Dornbush, A. ¢ and Peloak, E. J., to be 


first bottle published 


| 
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the same micro-organism. Comparable results were 
obtained by the two methods.” The fluids containing 
chloramphenicol were assayed by a chemical (col 
orimetric ) method.'° 


CALCULATIONS 


In caletlating the per cent of tetracycline which 
penetrated from the plasma into the aqueous humor, 
we utilized, in rabbits, the level of the antibiotic 
which was present in the plasma 15 minutes prior 
to the withdrawal of the aqueous humor sample 
This was done in order to give some weight to the 
time lag in the equilibrium taking place between 
the level of the antibiotic in the blood and that in 
the aqueous humor. 


In the tetracycline and chloramphenicol studies 
in humans, all the plasma levels used to determine 


| 


Administration 


Absolute Levels of Tetracycline m the 


in Micrograms 
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It is evident that the tetracycline pene 
trated into the aqueous humor of the rabbits 


At 


this antibiotic in the primary aqueous humor 


30 minutes the mean concentration of 


was 6.4y/ml., while in the secondary aqueous 
humor the mean concentration was 12y/ml 
This represents an average of 10% of the 
plasma concentration of tetracycline in the 
18% in the 
secondary aqueous humor, an almost two 


primary aqueous humor and 


fold rise in the antibiotic level. 
the and 


secondary fluids were obtained were exposed 


The eyes from which primary 
to the tetracycline in the blood for the same 


length of time. Although this latter factor 


Aqueous Humor and Plasma of Rabbits, Expressed 


Intraperitoneal injection of tetracyeline, © me 


per Milliliter.* 


per kilogram of body weight 


os op OF ob 
Primary Secondary Seeonaary Tertiary 
Aqueous Aqueous Aqueous Aqueous 
Plasina Plasma Humor Humor Plasma Plasma Hun.or Humor 
Time 15 Min Min Min 40 Min Min Min Min Min 
Kabbit A 70 0 


7 


7s 
Mean “4 


"On assay, the plasina and OD 


the 
tained 


aqueous humor-plasma ratios were those ob 
at the that the humor 
sample was removed, for the plasma levels were 
not changing markedly at about the time the aqueous 
humor 


same time aqueous 


was removed 


RESULTS WITH 


TETRACYCLINI 
ves 
Intraperitoneal Administration( Table 1). 
The tetracycline which was administered 
intraperitoneally was well absorbed into the 
blood stream, During the time of the experi- 
ment (one hour) the plasma level of this anti 
biotic did not decrease as rapidly as it would 
had the tetracycline been administered intra- 
venously in one dose. This finding was of 
value for our determinations of the blood- 


aqueous ratios. 


Odd 


primary aqueous humor, 


at zero time 


il 


10 7 1? 
10 12 13 
10 72 ll 
12 12 16 


contained no antiblotic 


did not obtain for the aqueous humor samples 
at 6O minutes, it is of interest to note that 
at this time the mean concentration of the 
antibiotic in the secondary aqueous humor 
was 12y/ml. (21% of the plasma concen 
tration), while at the same time the tertiary 
aqueous humors mean 


concentration Was 


l6y/ml. (28% of the plasma concentration ) 


Subconjunctival Administration ( Table 2) 


One cannot draw any conclusions from 
the small number of rabbits used other than 
the fact that when 5 mg. of tetracycline was 
injected subconjunctivally, a measurable level 
of this antibiotic was found in the aqueous 
humor. The possible effects of epinephrine 
and hyaluronidase on the intraocular pene 


tration of tetracycline were not clear 


6.5 
64 
rd 


TETRACYCLIN} 


IND CHLORAMPHENI( 


It is be noted that while there 


still some of the antibiotic present in all of 


to was 
the eyes tested at 6 hours, none was present 
in any of the eyes tested at 10 hours. Neither 
hyaluronidase nor epinephrine substantially 
prolonged the presence of tetracycline in the 
aqueous humor in these few eyes. 
Toxicity.-In the rabbits used, even very 
slow intravenous injections of tetracycline 
in a concentration greater than 20 mg/kg 
of body weight resulted in excitement, cyano 


2 fhsolute Levels of 


Administration: Subconjunetival injeetion of 5.0 mg 


Rabbit 
Drug Kye 15 Min 35 Min 
letracycline® 1 2 16 
J 1 10 
4 
‘ 10 


Petracyeline plus 
hyaluronidaset 


\verage 


Teteacyeline plus 
epinephrine} 


Average 


Petracycline plus 
epinephrine plus I 
hyaluronidases 


Average 


hyaluronidase 


The same end 
30° mg/kg 
hody weight was given intraperitoneally. 


sis, convulsions, and death 


result was obtained if over of 
A subconjunctival injection of 1.2, 2.5, o1 

3 5.0 mg. of tetracycline dissolved in 0.5 ml 
of distilled water resulted in extreme injec 

tion and edema of the conjunctiva. A yellow 


irritation disappeared three days after the 


discharge also appeared these signs of 
initial injection when tetracycline was used 


alone. 
When added to 


fluid which was administered subconjun 


hyaluronidase was the 


Tetracycline in the Aqueous Humor of Rabbits, Expressed 
in Micrograms per Milliliter 


of tetracycline in combination with hyaluronidase and epinephrine 


6 He 10 Hr “ue 
lt 
7 


* Tetracycline 5.6 mg. in 0.5 mi. of sterile distilled water 
* Tetracycline 5.0 mg. in 0.5 ml. of sterile distilled water 
t Tetracycline 5.0 mg. in 0.25 ml. of sterile distilled water plus 0.25 
§ Tetracycline 6.0 mg. in 0% ml. of stertle distilled water 


tivally, there was much less conjunctival 
injection and edema than was seen with 
tetracycline alone. These eyes had a normal 
appearance in two days. 

The addition of epinephrine to the injected 
fluid resulted in even less initial injection 
of the conjunctiva than when hyaluromidase 
was used. However, within two to three hours 
after the injection the conjunctiva in these 
eyes (with epinephrine) appeared as con 
gested and edematous as the 


eves given 


plus 7.5 
ml 
ml of epinephrine 


of hyaluronidase 
of epinephrine (1: 1000) 


plus 0.25 (151000), plus TRI of 


tetracycline alone. These eyes recovered at 
the same rate as those given only tetracycline 

The of both 
epinephrine resulted in eyes which demon 
After 


were mildly 


addition hyaluronidase and 
strated the least initial irritative effect 
two to three hours these eves 
injected, resembling the eyes given tetra 


They, had 


a normal appearance in two days 


eyeline plus hyaluronidase 


tow, 


HumMAN 


Vlasma Levels 


Table 3 


Systemic Administration 


(Oral administration demonstrate 
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Time 
| 
12 1 0 0 
7 4 16 16 16 
‘ 16 V7 0 
— 13 0 0 
14 10 1b 14 0 
” 14 13 12 0 0 
, 7 ‘ 0 0 
ly 
Is 1 13 Ww 7 
12 14 7 0 0 
; 
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Tapie 3.—Average Levels of Tetracycline in the Plasma of Humans, Expressed in 
Vicrograms per Milliliter 


Administration: (1) Oral (capsules), during a l4-hour period* 
(2) Intravenous, continuous infusion for a 12-hour periodt 


Total Time, in Hours 
Doee, 
Mme ash 10 49 5.0 
yo me. 45h. *5 2.6 6.8 9 “4 
Logm., then qth 0 13 16 16 17 
‘ 10m. initially; none thereatter 3.0 2 1% 
some. th 3.0 10 95 
10gm., then me. 4.0 16 13 
some. ath ¥7 3.5 l 
1O0gm., then me. q.4h. 40 ‘ 4 
Logm.q ah 4.0 18 
1Ogm. qh. XS, then WOmeE. qth. 4.5 74 1? 16 7 
12 em. q.b.%2, then 0 me. 45 10 lf l 
14 then me. q.4h. xs 4.5 $ 
then 10 gm. q oh. 4 
then LOgm. q 4h. 60 
LV., 7.0 me./ke. body weight, About ~ 
10 


* Kach oral dosage schedule was administered to three to seven patients \ total of 91 patients are represented 
this Table More than 40 plasma samples were assayed 
‘The intravenous infusion figures represent the average of 10 patients 


t The dosage schedules abbreviated in the Table are to be interpreted as follows: 1.5 em. qh» then 00 me. q.3h 
represents an initial dose of 1.5 gm. ene h hour for two consecutive hours, followed by 0) me. every three hours, the 
latter amount to be repeated three times 


35 


(ug/ml) 


Tetracycline Concentration of Plasm 


Time in hours 


Fig. 3.-Average levels of tetracycline in the plasma of humans, expressed in micrograms 
per milliliter. Administration oral 

Circles indicate an initial dose of 3.0 gm., followed by 1.0 gm. every four hours. Solid circles 
indicate an initial dose of 3.0 gm., followed by 500 mg. every four hours. Triangles indicate an 
initial dose of 3.0 gm., followed by 250 mg. every four hours. Crosses indicate an initial dose 
of 3.0 gm., with no maintenance dose 
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CHLORAMPHENICOI 


rasLe 4.—Absolute Levels of Tetracycline wm the the plasma levels that may be obtained dur 
Plasma of Humans, Expressed in Micrograms 


ing a 14-hour period following the oral ad 
per Milliliter 


ministration of tetracycline at various dosage 
Administration: Continuous Intravenous Infusion* schedules. Although many schedules might 


be used clinically, only certaim ones result 
Time, in Hours 
ee in a “satisfactory” plasma level at the end 


Patient 4 » 7 & 9 WH 
o ‘ of 14 hours. (Our interpretation of a “satis 
“ u ” . 
factory” plasma level will be discussed under 
K. ” » & a 
Comment Had the maintenance doses 
a4 been continued beyond 14 hours, the plasma 
Ls concentration of all the patients who had 
M.N received a priming dose would have been 
leveled off below that recorded at 14 hours 
This effect may be noted in Figure 3.) 
RH w 48 
we. Me " — \s shown in Figure 3, a priming dose of 
3.0 gm. of tetracycline per os resulted, ini 
Mean levels 57 


tially, in a high plasma level of this antibiotic, 


* Each patient received 7.0 meg. of tetracyeline per kilo- about 3 hy mil Thereatter the plasma level 
gram of body weight. The antiblotie was dissolved In 
lnm ml of & dextrose in water amd administered as a dropped at a rate which Was Fe lated to the 
eontinuous intravenous infusion for six hours Another “tere 
ond six hours, so that the patients received a continuous 
infusion tor @ total of 1% hours 


the sixth day the plasma concentrations had 


Paste 5.—Absolute Levels of Tetracycline in the Aqueous Humor and Plasma of Huma 
Expressed in Micrograms per Milliliter 


Administration: Oral and intravenous 


Primary Secondary Tertiary 

Adminis Time, Aqueous Aqueous Aqueous 
Patient’ tration Humor Piasmat Humor$ Plasma! Humor$ 
Oral Is ae 7 
M J Oral 14 ‘1 4.4 19 


S_R Oral 4 In 18 


Oral " 


Oral 
Oral 


Oral 


Oral 
Oral 
OS 45 

Oral 3.5 7 
w.s 1. opt " Opis 
Os 1) 


Dose schedules and J. then 40 me. qth 
and C.B.: 1.5 ¢m. then 560 ing. q 
BKB: 1.0 ¢m., then me. x4 
M 10 gm. qh then me. «4 
E.L yO me. 
M. Me me. 
T. W.: 1.0 em. then 0 mg. 
L.G., V. B., and A.B: 3.0 gm. initially, maintenance dose 
A.L., L. 8, and M.N.: Continuous Intravenous infusion of 7.0 mg. ke body weight 


t Period of 


time elapsing between initial dose and withdrawal of the primary aqueous humor 


| Fach specimen of plasma was obtained immediately after the withdrawal of each of the aqueous humor samples 


t Secondary aqueous humor withdrawn % minutes after primary aqueous bh RnOF and tertiary aqueous bumor with 
drawn minutes thereafter 
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T.B 
L.M 
| 
M. Mc | op i! 
os 
. A. P I. 1} 0 
A. L 1. Vv 10 ‘4 
1.8 I. 6.0 0.0 18 
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6.—Per Cent of Tetracycline Which 


Penetrated into the Aqueous Hlumor of 


Hlumans, from the P’lasma* 


Administration: Oral (eapeules) and intravenous 


Tertiary 
Aqueous 
Humor, % 


Secondary 
Aqueous 
Humor, 
Oral 
M. Oral 16 24 
Oral 
on 
(oral Is 
(ral 
Ural 22 
Oral 
Op 
O8 if 19 
Oral 
Ornl lv 
Oral OD lo ope 
O8 10 Os 42 
Oral 14 2 
OD 27 
18 27 


Primary 
Aqueour 
Humor 


Adminis 


Vatient tration 


Oral 


OD 
OM 


OD 
OR 47 


16 
18 
Aqueous bumor 
plasma range 


Aqueous humor 
plasma inean 


The aqueous humor level expressed as a per cent 
ot the plasma concentration present at the time the eye 
sample was obtained. See Calculation under Methods, for 
details 

Dosage echedule and time aqueous humor samples were 
obtained are the same as those shown in Table 5 

Becondary aqueous humor samples were withdrawn 
minutes after the primary aqueous humor samples, and 
tertiary aqueous humor samples were withdrawn % min 
thereafter 


level. At this time the 
patients who had taken the highest main 


reached their base 
tenance dose, 1.0 gm. every four hours, had 
reached a plasma level of I5y/ml., while 
those who had received a continuation dose 
of 250 mg. every four hours had an average 
plasma level of 7.Oy/ml 

Intravenous injection, Table 4 and Case 
16 in Table 3 record the extremely high 
levels of tetracycline in the plasma that may 
be reached when the patient receives a con 
\iter the in 
fusion had run for three hours, the average 


tinuous intravenous infusion 


plasma concentration of tetracycline was 


1%y/ml. By 6 hours it was 3ly/ml., and at 
the end of 11'% to 12 hours the concentra 
tions averaged 59y/ml 

Intraocular Penetration: It is shown m 
Table 5 that when tetracycline was adminis 
tered per os or intravenously, the levels of 
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the antibiotic which penetrated into the pri 
mary aqueous humor varied from 1.8y/ml 
to &.6y/ml. The concentrations in the sec 
ondary aqueous humors varied from 2.1ly/ml 
to Ily/ml., and there was from 4.4y/ to 
15y/ml. in the tertiary aqueous humors 

The per cents of tetracycline in the plasma 
that penetrated into the primary, secondary, 
and tertiary aqueous humors are presented 
in Table 6. A fairly wide range of individual 
variations was found. The aqueous humor 
plasma ratios varied from 7% to 25% in 
the primary aqueous humors, from 11% to 
38% in the secondary aqueous humors, and 
14% to 44% in the 
humors 


from tertiary aqueous 
The levels of tetracycline in the aqueous 
anterior chambers 
This 


one compares 


humor increased as the 
re-formed the second and third times 
is made most evident when 
the means of the aqueous humor-plasma 
ratios. A 15% 


primary, 22% 


mean of was found for the 
for the secondary, and 36% 
for the tertiary aqueous humors 


Local Administration. Vopical Adminis 


tration of Drops: The data in Table 7 in 


cheate that the topical administration of drops 


of tetracycline in water, in the concentra 
tions used in these patients, resulted in very 
little penetration of this antibiotic through 
the intact cornea into the aqueous humor. 
Subconjunctival Injection: Subconjune 
(Table 8) 


normal 


tival injections of tetracycline 


cataractous eyes with corneas 


resulted in the penetration of a small amount 


Absolute Levels of 
fqueous Humors of Humans, Expressed 
Villiliter 


7 Tetracycline m the 


in Micrograms per 


\dministration: One drop every four minutes for six doses 
of tetracyeline (5.0 me. per milliliter of distilled water) 


Antibloti« 
Concen 


Patient tration*® 


if 


17 


All samples were obtained 15 minutes after the last 
drop was instilled, except in the case of Patient F. Me.-2, 
in which the sample was obtained 5 minutes after the laet 
drop 


Be 
ae 
iM A 

3) 
\ 
I 
4 
4 
- 
Me 
0 
1d 0 
0 
Me.” ( 
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PasLe & fhsolute Levels of Tetracycline m the ol these patients Was suspected ot having 
rf Primary and Secondary Aqueous Humors of had a myocardial infarct, although the CG 

fumans, Expressed in Micrograms remained normal, Four patients had loose 


per Millilites 
stools, but none had frank diarrhea, These 
istration Subeconjunctival of 1 me. of 
tetracyeline in 0.5 ml. of sterile distilled water 


patients increased their bowel movements to 


two or three a day 


Primary Secondary 


Aqueous Aqueous Three of ten patients given intravenou 
Potent — tetracycline developed thrombi the vei 
in which the infusion was given, None o! 
H these patients complained ol pain during or 


after the infusion 


Primary aqueous humor withdrawn 1) to 2% minutes patients vivel subcon yun tival 
after the subconjunctival injection 
‘Secondary aqueous humor withdrawn % minutes alter Tetracve complained sore eve ofr 
he primary aqueous bumor was obtained 
Aphakie blind eye with corneal sears; large quantity of the clistihy three day . ( onsiderable con 


santhochromie fluid obtained 


junctival injection and edema resulted, plus 
iW the antibiotic into the aqueous humor of tiny petechiae in the conjunctiva and a small 
some of the eves. When the same solution uantity ot yellow exudate 
was injected subconjunctivally into the eye No signs of irritation or symptoms other 
of a patient with corneal sears which ex than a mild momentary stinging sensation 


tended from the limbus centrally (a blind were noted after drops of tetraeveline were 


eye), the aqueous humor concentration ot instilled in the cul-de-saes of the patient 


tetracveline was tound to be extremely high tested 


oxvicity. Ninety-five patients received 
RESULTS WITH CHLORAMPHENICO 
tetracycline orally, at various dosage sched 


IN HUMAN 


ules. Five patients felt nauseous immediately 


, after consuming the initial 3.0 gm. dose Systemic (Oral) Administration Vlas 
None of these patients vomited, and all were Levels During the first lew hours following 
Z relieved of nausea when they ate breakfast the administration of 3.0 gm. of chloram 


Iwo patients vomited after having received phemecol per os | Fable 9), a high level ot 
tetracveline for three days. However, one this antibiotic was found in the plasma. A 


Paste 9 Ihsolute Levels of Chloramphenicol im tho Plasma of Humans, Lexpressed im 


Vicrograms per Milliliter 


\dministration: Oral (eapsules 


Dosage 


Patient Schedule* 


A: 4.0 gm. Initially, none thereafter 
4: 30 em., then mg. 
C: 30 em, then 10 q 6h 


wail 
Lam 
Time, in Hours 
A 18 
} A 4) 
J.B B 
P.V_N 
A. P B 
Mir B 
] 
B ls in 7 
B ‘ tly 
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A. M. A. ARCHIVES OF OPHTHALMOLOG 
ante 10.-Absolute Levels of Chloramphenicol in the Aqueous Humor and Plasma of Humans 
Expressed in Micrograms per Milliliter 
Administration: Oral (capsules) 
Primary Secondary Tertiary 
Aqueous Aqueous Aqueous 
Patient* Time, Humor Plasma Humor? Plasma Humor$ Plasma 
“4 OD 27 42 
O8 2% 
L. L OD 7 
O8 4 ow 
O8 2% ; 
gz. L $ 6 18 7 16 ll 17 
A. J 21 21 
Cc. 1% OD 4) OD 19 39 
19 O8 21 
* Dose schedules: AK, L. L., and J.G.: 3.0 gm., then 500 me. 4h. 
_A.d., and ©. F.: 3.0 em. initially, none thereafter 
1 Time refers to the period of time elapsing between the initial dose of chloramphenicol and the moment of with 
drawal of the primary aqueous humor 
{ Secondary aqueous bumor was withdrawn 9%) minutes after the primary aqueous humor 
§ Tertiary aqueous humor was with rawn 30 minutes after the secondary aqueous bumor 
bance Cent of Chloramphenicol the maintenance dose of 500 mg. every four 


Plasma of Hlumans Which Penetrated into the 


Aqueous Humor * 


Administration: Oral (capsules) 


Primary 
Aqueous 


Secondary 
Aqueous 


Patient Humor, Humor,% Humor,% entration of chloramphenicol in the aqueous 
AR 2 humor was usually obtained subsequent to 
LI “ the oral administration of this drug (Table 
ae ” 10). The per cent of this antibiotic which 
61 penetrated into the aqueous humor from 
£. 1 84 “4 65 
the plasma was very high (Table 11). In 
a 19 these few cases a mean of 52%, or, ex 
pressed as a range, 33% to 79%, of the 
Mean 
chloramphenicol concentration in the plasma 
* Dosage schedules and time aqueous humor samples passed into the primary aqueous humor 
were obtained are the same as those shown on Table 10 : ; 
Secondary aqueous humor was withdrawn % minutes / or al -ldmainistration ( Sube onjunctival 
after the primary aqueous humor, and the tertiary aque ‘ 
ous bumor wae withdrawn minutes thereafter ection ) \\ hen 2 niv ol chloram 
Bee Calculations, as described under Methods, for deri 
vation of the pereentages phemicol, dissolved in 0.5 mil. of sterile dis 
tilled water, was injected subconjunctivally, 
Pante 12 thsolute Levels of Chloramphenicol in 4 definite level of this antibiotic was found 
the Primary and Secondary Aqueous Humors in the aqueous humor (Table 12). In the 
of Humans, Lxpressed in Micrograms four eves tested, ly mil. to By ml. was found 
ver Milliliter 
pe : in the primary aqueous humors. It is of in 
Administration; Subconjunctival injection of 12 mg. of terest to note that higher concentrations 
chloramphenicol in 0.5 mil, of sterile distilled water 
‘ (from 6Gy/ml. to Sy,ml.) were found in the 
Primary Secondary secondary aqueous humors 
Aqueous Aqueous 
Patient Toxicity.—No untoward reactions were 
| I2 noted in the few cases given chloramphenicol 
F 6 per Os, 
P. F 9 
The eyes to which chloramphenicol was 
5 * Primary aqueous bumor was withdrawn 15 to 24 min 


after the subconjunetival injection 
Secondary 


after the primary 
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ites 


aqueous humor was 


withdrawn 
aqueous bumor was obtained 


hours, or 1.0 gm. every six hours, resulted 
in a moderately high plasma level, in most 
cases, even after four days of therapy. 


Tertiary Intraocular Penetration: An excellent con 


Aqueous 


administered subconjunctivally were noted, 


minutes 


in three out of four cases, to have become 


¥ 
| 


TETRACYCLINE AND 


moderately injected and edematous. In one 
case there was a small amount of yellow 
exudate beneath the conjunctiva. Three of 
the patients complained of soreness “in” 
their eyes for two to three days after the in 
jection. The fourth patient experienced no 
pain and had only very mild signs of irrita- 


tion. All these eyes were objectively and sub- 


jectively normal by the fourth day. 


COMMENT 


BACTERIOLOGY OF THE TETRACYCLINE ANALOGUES 


AND HLORAMPHENICOL 


Tetracycline is a broad-spectrum antibi- 
ouc, as are chlortetracycline, oxytetracycline 
and chioramphenicol. 

Studies by Wright and associates"? and 
English and associates '* have demonstrated 
that tetracycline appears to have an anti 
bacterial activity almost identical to that of 
the two previously available analogues, 
chlortetracycline and oxytetracycline. In both 
studies a wide variety of Gram-positive and 
(gram-negative micro-organisms were studied 


English and his associates '* state: 


All of the gram-positive microorganisms (with the 


exception of two Corynebacterium species) were 


sensitive to tetracycline in a 


of 0.312 to 1.56 ue /ml 


concentration range 


Chis group represented eight 
different genera and 22 


pecies Or strains of micro 


rganisms. Corynebacterium diphtheriae and xerose 


vere the most resistant gram-positive microorga 


isms studied, both requiring 6.25 ug/ml. of tetra 


ycline to produce inhibition. Comparable figures 


tor oxytetracycline 


and chlortetracycline for these 


3.12 we /ml 


) 


species were 6.25 and 


letracycline was found to be etfective in 
a concentration range of O.39y/mil. to 1.56 
ml. against mine genera which represented 
13 different 
teria. It 
hioth 


species of Gram-negative bac 
required 3.12y/ml. of the anti 
to inhibit 


\erobacter aerogenes p, but 


less was required against A. aerogenes a 
and m. The minimum inhibiting concentra 
(M.1.C.) of 
\. aerogenes p was 3,2ly/ml 
M. C. of chlortetracycline was 1.56y,/ml. 


\n M.1.C. of 3.21ly/ml. of tetracycline was 


tion oxytetracycline ayvainst 


and the 


required against Neisseria gonorrhoeae and 


N. catarrhalis. Tetracycline showed little, if 


CHLORAMPHENICOL 


any, activity the strain of Proteus 
used (M. I. C. of 100y/ml.) and only limited 
activity (M, I. C. 


#173 strain of Pseudomonas aeroginosa used. 


against 
of 25y/ml.) against the 


()xytetracycline and chlortetracycline showed 
the same lack of activity against the teus 
and Pseudomonas organisms used, 

()n the basis of the above results of [-nglish 
and associates, one should have a minimum 
concentration of tetracycline equal to 1.56y/ 
ml. in order to inhibit most micro-organisms 
in vitro, For a margin of safety in vivo 
(in the concentration 
range up to twice the 1.56y/ml. would be 
considered preferable. 


aqueous humor), a 


The field of activity of chloramphenico! 
is about the same as that of the tetracycline 
analogues. At a concentration of 3y/ml., 
or sometimes even less, chloramphenicol has 
been shown to be effective against many 
Gram-negative micro-organisms and against 
most Gram-positive micro organisms, 


cross various 


resistance of micro 
organisms to all three of the tetracycline 
analogues has been There 
fore, if in the bacteriologic study of an infec 
tion, that the cultured micro 
organisms was resistant to tetracycline, one 


not 


demonstrated.!* 


one found 


would chlortetracyeline or 


expect 


tetracycline to be of any benefit. 


Cross resistance between the tetracycline 


analogues and chloramphenicol is not usually 


found. Thus, an organism resistant to chlor 


amphenicol would not necessarily be resis 


tant to the tetracycline analogues 


COMPARATIVE Pt TRATI or TeETRACYCLINI 


ANALOGUI D CTLORAMPHENICON 


Systemic Administration 


ay 


studies © have demonstrated that systemicall 


admunistered chlortetracyeline 


penetrate 
poorly, if at all, into the aqueous humor of 
reports # have that 


penetrate 


rabbits Other shown 


oxytetracycline, taken per os, 
poorly into the aqueous humor of rabbits 
It was noted that 


tration ol 


even with the adminis 


oxytetracycline intravenously, 


References 15 to 18 


# Keferences 17 to 19 


= 
| 
= 

| 
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Which produced a high blood serum concen 
tration, there occurred only very low degree 
of ocular penetration, 

Leopold, Nichols, and Vogel reported 
that in rabbits, chloramphenicol penetrates 
well into the aqueous humor after systemic 
administration. Sorsby and associates '* also 
reported that chloramphenicol penetrates into 
rabbit eyes, but to a slighter degree than 
that deseribed by Leopold and associates 

(our results show that in rabbits tetra 
cycline penetrates fairly well into the aqueous 
humor from the plasma (an average of 10% 
in the primary aqueous humor). Thus, al 
though systemically administered tetracycline 
penetrates mto the rabbit eye better than 
does chlortetracycline or oxytetracycline, it 
does not penetrate as well as chloramphenicol 

Local Administration.-When adminis 
tered as drops, chlortetracycline * and ox, 
tetracycline do not penetrate through the 
iitact corneas of rabbits. They do penetrate 
through the abraded corneas.t Chloram 
phenicol drops do penetrate through the in 
tact and the abraded corneas of rabbits." 
(We did not test the penetrability of tetra 
drops through the rabbit's cornea. ) 

Chlortetraeyeline § and oxytetracycline 
injected subconjunctivally in rabbits result 
in very little penetration of these antibiotics 


However, chlor 


into the aqueous humor 
amphemeol imyjected subeconjunctivally into 
rabbits has been reported as penetrating to 
a fair degree into the aqueous humor 

When we administered tetracycline in 
distilled water subconjunctivally, a fair de 
yree of penetration into the aqueous humor 
resulted (in rabbits). The addition of epi 
nephrine to the injected tetracycline appeared 
to cause a higher initial concentration of this 
antibiotic in the aqueous humor, but there- 
after did not elevate the antibiotic level in 
the eye or prolong the presence of tetra 
eveline in the aqueous humor beyond six 
hours 


* References 15 and 16 
t References 17 and 19 
t References 16 and 17 
$ References 15 and 16 
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The etfect of hyaluronidase on the pene 


tration of tetracycline is not clear. However, 
iurther studies with hyaluronidase are in 
dicated, employing a larger number of rab 
bits and using a fresh eye each time for the 
aqueous humor samples at the various time 
intervals.‘ 

It appears, then, that tetracycline, via the 
subconjunetival route, penetrates into. the 
aqueous humor of rabbits better than its 
two analogues \ direct comparison of the 
relative penetrabilities of tetracycline and 
chloramphenicol in rabbits cannot be made 
at this time; as the amounts of the antibiotics 
administered were not the same in the com 


parable experiments 


Reactions or tHe Terracyciine ANA 

LOGUES AND CHLORAMI HENICOL IN RABRIT 

(ther research workers have administered 
chlortetracvcline, oxytetraevcline, and chlor 
amphenicol systemically to rabbits in higher 
concentrations than we were able to use 
in our work with tetracycline. Rabbits are 
apparently species-sensitive to this antibio 
tic. # although other test animals, such as 
rats and mice, are able to accept very high 
doses without any untoward reactions 

Oxytetracy¢ line and chloramphenicol 
both cause quite a bit of irritation when in 
jected subconjunctivally.'* Chloramphenicol 
does not appear to be quite as toxic,” 

We found tetracycline to be a definite ir 
ritant when given subconjuncetivally to rab 
lnts. prevented the appearance 
of the inflammatory reaction for the first few 
hours after the injection, but thereafter the 
eyes appeared to be as inflamed as when 
tetracycline was given alone. Hyaluronidase, 
when added to the injected fluid, definitel, 
decreased the clinical signs of irritation, and 
these eves had a normal appearance one day 
sooner than eyes given tetracycline alone 


or tetracycline with epinephrine 


{ Abraham, R. K., to be published 
# Dornbush. A. C Personal communication to 


the authors 


* References 15 and 16 
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TETRACYCLINI iND 


COMPARATIVE PENETRATION OF TETRACYCLINE, 


(_HLORTETRACYCLINE AND HLORAMPHENICOI 


IN HUMANS 
Wood and Kipnis* reported that when 
the same quantities of each of the tetracycline 
analogues orally to hu 
mans, a higher concentration of tetracycline 
than of 


were administered 
chlortetracycline or oxytetracvcline 
was found in the cerebrospinal fluid 

From our results, it is quite apparent that 
hlood 


of humans, whether administered orally or 


when tetracycline reaches the stream 


intravenously, it penetrates quite well into 
The data 
that in the 


tested, 7% to 25% (a 


the aqueous humor 


(Table 6) 


presented 
human 


15% ) of 


show eves 
mean of 
the plasma concentration of tetracycline 
penetrated into the primary aqueous humor 

When we 
per os to a group of patients, it was found 
(Table 11) that 33% to 79% 


52% ) of the plasma concentration had passed 


administered chloramphenicol 
(a mean of 


mto the primary aqueous humor 


Le« pe Id 
first reported good intraocular penetration 
of this antibiotic in humans following sys 
temic administration. The eyes used im his 
study were enucleated for medical reasons, 
and then the aqueous humor was withdrawn.* 


Saubermann *° has reported on the pene 
tration of chlortetracycline into human eyes 


which are being treated for infections. His 


data showed that following the oral adminis 


tration of chlortetracycline very low levels 


of this antibiotic were found in the aqueous 


humor of the inflamed eves, while in one 


normal eye no 


concentration of chlortetra 


eyceline was found at all. Following the intra 
venous injection of 2.0 gm, of this antibiotic 
better level than that obtained 
with oral administration 


a somewhat 
was found the 
aqueous humor (in two out of three of the 


inflamed eyes tested) 


Our results clearly indicate that in human 


eyes, following systemic administration, a 
larger percentage of the chloramphenicol in 
the plasma than of the tetracycline pene 
Both these 
from the 


plasma into the human eye better than chlor 


trated into the aqueous humor 


antibiotics appear to penetrate 


tetracycline does. No study on the intraocular 


CHLORAMPHENICO!I 


penetration of oxytetracycline in humans has 
been reported 

\ comparison of the results we obtained 
in rabbits and in man following the system 
administration of tetracycline can be mad 
only for the secondary aqueous humor, tot 
in the rabbits a nearly constant level of 
tetracycline had by then been present for at 
least 45 (The blood 
to the primary aqueous humor of the rabbits 
had than 30 
minutes.) The that the 


rabbits 


minutes level related 


been fairly constant for Jess 
reveals 


hoth 
humans is of the same order ot 


COMPpArISON 


relative 


penetration in and 


magnitucle 


ORAL AND INTRAVENOL Dost 
or TETRACYCLINE 
It has that the 


minimum inhibiting concentration of tetra- 


heen noted previously 


cycline against most bacterial organisms im 
vitro is 1.56y/ml. Our results showed that 
some of the human eyes tested permitted a 
minimum of only 7% of the plasma concen 
tration of tetracycline to penetrate imto the 
Phus, 


plasma level of 22.3y/ml. would be required 


aqueous humor in these patients a 
in order to achieve the minimum inhibiting 


concentration theoretically necessary in the 
aqueous humor 


‘| ables 3 


and Figure 3 that in order to obtain an initial 


One may observe from and 


level of tetracycline 


than 22.3y/ml. it 


in the plasma greatet 


Was necessary to pive a 
priming dose of 3.0 gm. Only a maintenance: 
dose of 500 mg. every four hours or 1.0 gm 
every four hours kept the plasma level rela 
tively 


When 


maintenance dose, this period was 32 hour 


well elevated for a period of time 


500 my. every four hours was. the 


Phe reaiter, the plasma level of tetracycline 


was below the minimum desirable level of 
22 mil 
The 


initially, 


schedule of 3.0 gm. of tetracycline 


followed by 1.0 gm. every four 


hours, kept the plasma level at a safe height 
for approximately 52 hours. Thereafter, the 
level in the plasma, and assumedly in the 
aqueous humor, dropped below the desirabl 
concentration 

above 


(on the basis of the reasoning, we 


recommend two possible oral dose schedules 


| 
= 


for tetracycline. One could administer 3.0 gm 
initially, followed by 500 mg. every four 
hours, the entire schedule, including the 
initial 3.0 gm. dose, to be repeated every 
24 hours. A preferable schedule would be 
that of 3.0 gm. initially, followed by 1.0 gm. 
every four hours, the entire schedule, in- 
cluding the initial 3.0 gm. dose, to be re- 
peated every 48 hours. Only in this way 
could one be fairly sure of achieving the 
proper plasma and aqueous humor levels 
of tetracycline. 

For a continuous intravenous infusion of 
tetracycline, we recommend 7.0 mg. of tetra- 
cycline per kilogram of body weight, dis- 
solved in 1000 ml. of 5% dextrose in water 
or in saline. The infusion should run for six 
hours. A new bottle of fluid, containing the 
same amount of tetracycline, should follow 
the first bottle and the drip be continued 
another six hours, ete., so that the patient 
is receiving a continuous infusion around 
the clock. 

As recorded in Tables 3, 4, and 5, this 
infusion would usually result, within five 
to six hours, in a plasma and aqueous humor 
level of tetracycline well above the previously 
noted minimum inhibiting concentration 
(M. 1. C.). As it may require up to five to 
six hours to obtain the desirable plasma con 
centration (Table 4), one might permit the 
fluid to drip a bit faster during the first few 
hours of the infusion 

If the above volume of fluid should be 
contraindicated for the patient under treat- 
ment, one could then give a higher concen 
tration of the antibiotic in a smaller volume 
of fluid, administering this over a longer 
period of time. For example, one could ad 
minister 14 mg. of tetracycline per kilogram 
of body weight in 1000 mil, of fluid, adjusting 
this to run for 12 hours, and follow it with 
an identical solution of tetracycline in’ the 
succeeding 12-hour periods 


Orat Dose SCHEDULES OF CHLORAMPHENICOL 

\ssuming a minimal penetration of 33% 
(Table 11), and considering that the M. 1. C 
of chloramphenicol, for most micro-organ- 
isms, is under 3y/ml., a plasma level of about 
%/ml. of this antibiotic would be required 
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in order to achieve the desired concentra 


tion in the primary aqueous humor. The 
figures reported in Table 9 indicate that 
500 mg. every four hours, or, better, 1.0 gm 
every six hours, would result in a plasma 
(and, therefore, aqueous humor) level which 
would be entirely adequate for most cases 
Should one desire to use a priming dose, 
one would not need as large an amount as 
3.0 gm. 


Factors INFLUENCING THE BLoop-AQuEOUs 
3 ARRIER 

The effect of an infection, with its con- 
comitant inflammation, and also the effect 
of the re-formation of the aqueous humor, 
upon the concentration of an antibiotic in 
the eye should also be considered. It is known 
that when an eye is inflamed, a larger per 
centage of the antibiotic present in the blood 
stream passes into the aqueous humor.t 
This factor would then apply not only during 
an infection, but also postoperatively, for 
there is usually some inflammatory reaction 
following intraocular surgery. 

It is clear, from the data recorded on 
Tables 5 and 6, that the re-formation of the 
aqueous humor permitted a larger per cent 
of the tetracycline to pass from the plasma 
into the eye. The secondary aqueous humor 
had a higher concentration of the antibiotic 
than the primary fluid, and the tertiary 
aqueous humor had the highest concentra 
tion of all. 

Kither or both of the above factors in 
crease the margin of safety in the ophthal 
mologist’s attempt to insure an adequate 
concentration of tetracycline or chloram 
phenicol in the aqueous humor of his patients 
However, one should not rely on these fac 
tors to the extent of decreasing the afore 
mentioned dosage schedules, for, in a specific 
patient, one does not know with exactitude 
how well the antibiotic will pass into the 
eye. Also, the minimum inhibiting concen 
trations previously mentioned are figures 
which were arrived at in vitro. It would be 
desirable to have higher concentrations it 
Vivo, 
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TETRACYCLINE AND 


LocaL ADMINISTRATION OF TETRACYCLINE AND 


CHLORAMPHENICOL IN HUMANS 


Qur results demonstrate that when tetra 


cycline is administered as drops, it pene 


trates poorly, if at all, through the intact 
corneas of humans. One would anticipate a 
greater degree of penetration into the aqueous 
humor in those eyes which have breaks in 
the corneal epithelium, as has been demon- 
strated for oxytetracycline,’’ chlortetracy- 
cline,’® and chloramphenicol." 

When equal quantities of tetracycline and 
chloramphenicol were injected subconjunc- 
tivally into human eyes, it was found that 
the chloramphenicol had penetrated into the 
primary aqueous humor with greater con- 
sistency and in higher concentrations than 
had the tetracycline. Owing to the irritating 
qualities of tetracycline and chloramphenicol, 
one would not be well advised to use either 
of these antibiotics routinely in this manner. 
However, when one is fighting an intraocular 
infection, 1.2 mg. of tetracycline in 0.5 ml. 
of sterile distilled water would be the recom- 
mended dose for a subconjunctival injection. 
The same dose has been suggested for chlor 
amphenicol.* 
REACTIONS OF PeTRaAcyCLINE AN 


lox THE 


ALOGUES AND CHLORAMPHENICOI 


IN HUMANS 
Chiortetracycline has deen limited in its 
usage per os because of nausea, vomiting, 
and diarrhea, which have been reported by 
some investigators to occur in from 10% 
to 20% of the patients treated.t 
(xytetracycline, taken by mouth, has also 
been shown to cause gastrointestinal reac 
tions in patients. Various reports have placed 
13% to 21%8 


In the few cases in which we administered 


the incidence at from 
chloramphenicol per os no toxic reactions 
were noted. Other than the effect of chlor 
amphenicol on 


the hematopoietic system, 


practically no toxic symptoms have been 
described following the use of this antibiotic 

t References 11 and 23 

§ References 11 and 24 
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Many reports, however, have been published 
in which a depression of the hematopoietic 
system has been associated with the use of 
chloramphenicol.§ 

Wright and associates '' treated 65 pa 
tients with capsules of tetracycline with only 
one patient developing diarrhea (1.5%) and 
one a sore tongue. Putnam and associates *' 
106 
patients. None of these patients vomited ; 
frank 
stools ; 7.1% had pruritis ani, and 0.9% had 
generalized itching. 


administered tetracycline capsules to 


none diarrhea; 19% had loose 


In the series of patients to whom we ad- 
ministered tetracycline capsules there was a 
very low incidence of toxic reactions, Specifi 
cally, 4% had an increased number of bowel 
movements (from one to three a day), but 
none had frank diarrhea. After taking the 
initial 3.0 ym. dose, 5% of the patients were 
slightly nauseated within a few minutes, but 
none vomited, These patients swallowed the 
tetracycline capsules a few hours before 


breakfast. When 


the nausea disappeared in every case, After 


breakfast was consumed, 


three days of therapy (at a maintenance 
dose of 500 mg. every four hours) only one, 
or possibly two, patients vomited (1%-2% ) 
As noted previously, a continuous intra 
venous infusion of tetracycline did not pro 
duce any pain. However, 3 out of 10 of the 
patients developed thrombi the vessel 
utilized for the infusion. One would certainly 
not use tetracycline intravenously as a routine 
measure, but when one is fighting an intra 
ocular infection, the possibility of a localized 
venous thrombus should not deter one from 
using it in this manner 
then conclude that, with refer 


(one may 


ence to untoward.reactions, the oral admin 
istration of tetracycline is to be preferred 
the 


chlortetracycline and oxytetracycline 


administration of 
The 


chloram 


over sane mode of 


choice between tetracycline and 
phenicol would depend upon one’s opinion of 
the relationship between chloramphenicol and 
the blood dyscrasias attributed to its use, for 
both these antibiotics give rise to a very low 


incidence of gastrointestinal reactions 


© References 28 to 30 
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When one is attempting to decrease the 
incidence of nausea and vomiting that might 
he associated with the ingestion of antibiotics, 
there is a practical point to consider. It has 
been shown” that the simultaneous ingestion 
of antacids with chlortetracycline and oxy 
tetracycline caused a marked decrease in 
their blood levels. However, simultaneous 
ingestion of food caused no significant altera 
tion in their blood levels and did decrease the 
gastrointestinal symptoms. Thus, when one 
is administering tetracycline or chloramphen 
icol, it would be a wise precautionary measure 
to have the capsules given to the patient 
shortly after he has eaten, or, when this is 
not practical, the antibiotic should be taken 
with some milk 

When chlortetracycline, oxytetracycline, 
and chloramphenicol are instilled as drops in 
the human cul-de-sac, they cause a short- 
lived stinging sensation, and are otherwise 
well tolerated.# Tetracycline, administered as 
drops, was also well tolerated, for there was 
only a mild, momentary stinging sensation 
associated with its use. 

Subconjunctivally, chlortetracycline caused 
a marked inflammatory reaction in humans 
Oxytetracycline, administered in the same 
way, has been reported as causing very little 
reaction, even when used in quite high con 
centrations in human eyes.'” 

When chloramphenicol tetracycline 
were administered subconjunctivally, in equal 
concentrations, to our patients, both caused 
marked inflammatory reactions. The irrita 
tion due to chloramphenicol was slightly less 
intense than that associated with the use of 
tetracycline 
SUMMARY 


Tetracycline (Achromycin), a new broad 
spectrum antibiotic which is chemically re 
lated to chlortetracyeline ( Aureomycin) and 
oxytetracycline (Terramycin), was utilized 
in a series of experiments designed to test 
the effeacy with which this antibiotic pene 
trates into the aqueous humor of rabbit and 
human eyes, following systemic and local 
administration. For comparative purposes, 
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and also to test its penetrability into human 
eyes, chloramphenicol (Chloromycetin) was 
administered per os and subconjunctivally to 
a group of human patients 

It was noted that the bacterial spectrum of 
tetracycline is the same as that of chlortetra 
cycline and oxytetracycline and 1s similar 
to that of chloramphenicol \lso, it was 
remarked that a bacterial cross resistance 
has been found among the tetracycline ana 
logues, but none between any of them and 
chloramphenicol. 

Observation on Rabbit Eyes——|\. Intra 
peritoneal tetracycline was absorbed into the 
blood stream and passed through the blood 
aqueous barrier quite well 

2. With reference to penetrability (into 
the aqueous humor from the plasma), tetra 
cycline was superior to its analogues (chlor 
tetracycline and oxytetracycline ), but inferior 
to chloramphenicol 

3. The concentration of tetracycline in the 
aqueous humor increased each time the ante 
rior chamber was re-formed, so that the 
average secondary aqueous humor level was 
higher than the primary and the tertiary 
aqueous humor level was the highest of all 

+. Tetracycline, administered subconjuncti 
vally, penetrated into the aqueous humor, but 
was highly irritating to the eyes at the site 
of the injection 

5. The addition of epinephrine to the sub- 
conjunctival tetracycline did not prolong its 
presence in the aqueous humor beyond that 
found when tetracycline was given alone 
(six hours). The epinephrine did decrease 
the inflammatory reaction to tetracycline, but 
only for the first two hours after the injection 

6. When the combination of tetracycline 
and hyaluronidase was injected subconjuncti 
vally, there was a marked decrease in the 
inflammatory reaction throughout the length 
of the experiment, and these eyes recovered 
their normal appearance more quickly than 
when tetracycline was given alone. 

Observations on Human Eyes.—Tetracy- 
cline per os resulted in good plasma levels of 
this antibiotic. The levels varied according to 
the dosage schedule followed 


— 

M 
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TETRACYCLINE AND 


Tetracycline administered as a continuous 
intravenous infusion resulted in high plasma 
levels. 

Tetracycline penetrated quite well from 
the plasma into the primary aqueous humor. 
As in rabbits, an increasingly higher percent 
age of the antibiotic was found in the aque 
ous humor each time the anterior chamber 
re-formed, so that the tertiary aqueous humor 
had the highest concentration of all. 

Following the systemic administration of 
tetracycline (in humans), the percentage of 
this antibiotic which penetrated into the aque- 
ous humor was greater than that reported 
from chlortetracycline (in humans ). 

There was a very low incidence of toxic 
reactions following tetracycline per os. Also, 
the incidence was lower than that reported 
for chlortetracycline and oxytetracycline. 

Some of the patients who received tetra- 
cycline intravenously developed thrombi in 
the vein used for the infusion. 

Chloramphenicol per os produced good 
plasma levels of this antibiotic, which then 
passed into the aqueous humor very well. 

The aqueous humor-plasma ratios of chlor- 
amphenicol were higher than those found for 
tetracycline following the oral administration 
of these two antibiotics. 

(ral dosage schedules for tetracycline and 
chloramphenicol are suggested. These are 
based upon the minimum inhibiting concen- 
trations of these antibiotics for most micro- 
organisms, the ability of tetracycline and 
chloramphenicol to penetrate into the aque- 
ous humor of humans, and the plasma levels 
obtained when various oral dosage schedules 
are followed 

Intravenous dosage schedules for tetracy- 
cline are presented. 

Tetracycline drops, in the concentration 
used, were well tolerated but penetrated very 
poorly, if at all, into the eyes tested 

Tetracycline, injected subconjunctivally, 
penetrated very poorly into the normal hu 
man eyes tested 

Chloramphenicol, injected subconjuncti 
vally, resulted in fair levels of this antibiotic 


in the aqueous humor 


CHLORAMPHENICOL 


tetracycline and chloramphenicol 
were, in general, highly irritating to the eyes 
utilized for the subconjunctival injections 
However, the chloramphenicol caused a 
slightly milder reaction than did the tetra- 
cycline 

Comment Secause of the possibility of a 
depression of the bone marrow being associ- 
ated with the use of chloramphenicol, and in 
spite of the fact that this drug appears to 
penetrate into the aqueous humor (of rab- 
bits and humans) better than tetracycline, it 
is suggested that chloramphenicol be used 
only when one is combating an intraocular 
infection that is resistant to tetracycline and 
the other penetrating antibiotic and chemo 
therapeutic agents. One may then conclude 
that, among the broad-spectrum antibiotics, 
tetracycline is the drug of choice in ophthal 
mology when one wishes to use an antibiotic 
prophylactically or to combat an unidentified 
organism, or one which is known to be sensi 
tive to this antibiotic 
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ADDENDUM 
Since the preparation of this paper, Haus 
ler and Ormsby ** have reported that when 
carbomycin (Magnamycin) hydrochloride 
was injected subconjunctivally, the addition 
of hyaluronidase to the injected fluid “re 
duced the inflammatory reaction and also led 
to increased bulbar penetration of the antibi 
otic.” In addition, Hallett and associates ™* 
reported on the ocular use of tetracycline in 
rabbits. Their results and ours are not 
strictly comparable, for they administered the 
tetracycline intravenously in one injection, 
and thus the blood level was constantly 
changing at a fairly rapid rate. However 
following the systemic administration of this 
antibiotic, the order of magnitude of their 
results and that of ours are the same. The 
quantities of tetracycline which they admin 
istered subconjunctivally were not the same 
as ours, but one may note that, with this fac 
tor in mind, the results are again, grossly the 
same 
Mrs. Joan L.. Abraham, Miss Marilyn Hertel 
and Mrs. Jane Fletcher gave technical assistance 
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The American Cyanamid Company, Lederle Divi- 
sion, supplied the tetracycline and the culture of 
Bacillus cereus, Parke, Davis & Company supplied 
the chloramphenicol and analyzed the specimens 
for their chloramphenicol content, and Dr. J. E 


Cajewski aided in the study 
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News and Comment 


GENERAL NEWS 
The Virginia Society of Ophthalmology and Otolaryngology. — |! he Society 


is sponsoring a convention cruise to Havana and Nassau from May 26 to June 

2, 1956. Sailing from and returning to Norfolk, Va., the Queen of Bermuda will 

serve as the hotel for the trip. Fare for the seven days is $165 and up per 

yerson. Reservations may be made with U. S. Travel Agency, Inc., Washing 


ton, 


PERSONAL NEWS 


Appointment of Dr. Conrad Berens.—Dr. Conrad Berens, Life Fellow of the 
American Academy of Ophthalmology and Otolaryngology, and recently 
appointed life member of the Harvey Society, has been promoted from Associate 
Professor to Professor of Ophthalmology at New York University Post-Gradu 
ate Medical School. Dr. Berens is ophthalmic surgeon, pathologist, and director 
of research at the New York Eye and Ear Infirmary, director of ophthalmology 
at Midtown Hospital, and director surgeon of the Seamen’s Church Institute 


Frederick Thomas Tooke Dead.—|)r. l’rederick Thomas ‘looke, of Montreal 
Canada, died on July 20, 1955, at the age of 81. Dr. Tooke received the degree of 
Doctor of Medicine from McGill University in 1899 and at his death was professor 
emeritus of his alma mater. He had served as ophthalmologist in chief of Royal 
Victoria Hospital, in Montreal, and as consultant for Champlain Valley Hospital 
and Physicians Hospital, both of Plattsburg, N. Y. A member of the American 
Ophthalmological Society, he served as its president in 1939 


ANNOUNCEMENTS 

A. M. A. Annual Meeting, Chicago, June 11-15, 1956.—Ihe 105th Annual! 
Meeting of the American Medical Association will be held in Chicago, June 11-15, 
1956, with a full program of lectures, television, motion pictures, and scientific 
exhibits. 


° The lecture program for each Section is prepared by the Section Secretary 


and prospective participants should communicate as soon as possible with the 
Secretary of the Section before which they hope to read a paper. Application blanks 
for space in the Scientific Exhibit are now available and may be obtained from the 
Section Representative to the Scientific Exhibit 


Section on Ophthalmology 
Secretary : Harold G. Scheie, M.D., 313 S. 17th St., Philadelphia 3 


Exhibit Representative: Frank W. Newell, M.D., 950 EF. 59th St., Chicago 37 


Additional information may be obtained from the Secretary, Council on Scientific Assembly 


American Medical Association, 535 N. Dearborn St., Chicago 10 
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Wani stations o 
Hereditary rimary Systemic Amyloidosis 


HAROLD F. FALLS, M.D. 
JEAN JACKSON, M.D. 

J. H. CAREY, M.D. 

JOHN G. RUKAVINA, 
and 


WALTER D. BLOCK, Ph.D., Ann Arbor, Mich. 


Hereditary primary systemic amyloidosis, 
an unusual expression of the amyloid prob- 
lem, is characterized by a protean symp- 
that the 
commonplace and the obscure. To date only 


tomatology remarkably mimics 
four reports have appeared in the world 
literature describing in some detail the clini- 
cal, genetic, and pathologic constellation.* 
Recently three reports have appeared which 
emphasize the remarkable involvement of 
the ocular apparatus. 

\s to the genesis of this universal and 
morbid process, much speculation has ap- 
peared in the literature in the past half- 
century. On the one hand, it has been held 
that the pathophysiology represents the end- 
result of an immunological reaction, and, on 
the other, it has been regarded as an anomaly 
of the connective tissue ground substance. 
lor the greater part, these observations have 
heen based upon, with their known limita 
tion, fundamental animal experimental data. 
It has recently been suggested that secondary 
(parenchymatous) and 


primary (mesen 


chymal) systemic amyloidosis might rep- 


resent similar and related processes. In the 


case of the latter, however, no demonstrable 


Submitted for publication Sept. 21, 1955 
University of Michigan Medical School. 


This study supported in part by the Heredity 
Clinie, Institute of Human Biology 
* References 1 to 4 
+ References 4 and 5, 
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cause has been shown to exist. Recent experi- 
suggests that, at 
part, hereditary systemic amyloidosis rep- 


mental evidence least in 
resents an aberrance of lipoprotein metab 
olism. Evidence secured in our recent study 
of 154 cases of primary systemic amyloidosis 
suggests that this unusual entity bids to 
replace syphilis as the great mimic. It would 
seem that the broad clinical expression of 
warrants its inclusion in 


this disease any 


differential diagnostic scheme, no matter 
how elemental the clinical picture or how 
multisystemed the pathologic process 

The eye and its adnexa may be extensively 
involved in this syndrome. In fact, it is 
theoretically foreseeable that, secondary to 
the predominant periarteritis, every structure 
and function of the eye may be deleteriously 
affected. 

LITERATURE 

\ survey of the available literature reveals 
that of the 154 cases of hereditary primary 
systemic amyloidosis reported there is men- 
tion of ocular pathology in 12 cases, or 8%. 
The recorded signs and symptoms include 
(1) diplopia, (2) sudden onset of perma- 
nently reduced visual acuity, (3) photo 
phobia and blepharospasm, (4) blurring of 
vision, (5) progressive visual loss, (6) ani- 
socoria, (7) internal ophthalmoplegia, (8) 
bilateral exophthalmos, (9) retinal hem- 
orrhages, (10) sluggish pupillary reflexes, 
(11) vitreous opacities (sheet-like), (12) 
patchy, whitish deposits (periarteritis ) along 
and on the small arterioles of the retina, and 
(13) amyloid deposition in the walls of the 
central retinal artery and posterior short 
ciliary vessels, the lumen of the latter being 


virtually obliterated. 


= 
4 


HEREDITARY PRIMARY SYSTEMK 


PERSONAL CASES 


Our observation concerns positive ocular 
findings in five cases of primary amyloidosis 
and notes on a sixth. Two of these observed 
have been 


cases previously 


reported by 
Kantarjian and DeJong * (1953), who very 


ably stressed the marked involvement of the 
nervous system in hereditary primary sys 
temic amyloidosis. These cases consisted of 
two sisters (J.C. and M. C.) and their father 
C3, 
comprise but a small segment of an extremely 


Three other cases to be discussed 


large family exhibiting a dominant mode of 
transmission of hereditary primary systemic 
and L. D father 
and son, respectively, and A. D first 
cousin of H. D 

Case 1.—M. D. (married M. K.). This 24-year- 
old married woman entered the University Hospital 
on April 21, 1948, with complaints of blurring of 
black front of het 


Other complaints included weakness of the 
extremities, 


amyloidosis. H. D are 


isa 


vision and “dancing spots in 
eves.’ 
protrusion of the eyes, and persistent 
had 
been present for at least three years. The proptosis 
of both had had 
become exaggerated following a thyroidectomy, on 


March 26, 1947 


The patient's 
6/9—2 O.D 


nausea and vomiting. The ocular symptoms 


eyes been present prior to and 


uncorrected visual 


and 6/7.5—1 O.S 


acuity was 
Ihe external examination disclosed an appreci 


able degree of bilateral exophthalmos. The pupils 
were dilated and fixed, reacting only in accommoda- 
rhe ophthal 


numerous 


was normal 
exhibited 
dense, sheet-like or film-like vitreous opacities 


tion. The ocular motility 


moscopic examination large, 


The 
optic nerve heads were moderately pale temporally 
Many of the peripheral arterioles and a few venules 
demonstrated pinpoint to extensive 


plaque like, 


grayish, gliotic deposits, which occasionally extend- 


ed into the vitreous 
The 


were 


field 
normal O.U 


visual and tonographic examinations 


slight 
field to a 


with the exception of 


peripheral contraction of the visual 


3/330 white test object 


Exophthalmometer readings were 17.5 mm. ©. | 
at a base line of 101 mm. (Hertel) 
\ug. & 
19, 1948, and from eb. 5 to April 9, 1951 
this 


The patient was again hospitalized from 
to Nov 
During interval she 


experiene ed progressive 


exacerbation of most of her symptoms. The vitreous 
opacities increased; the exophthalmos progressed ; 
chemosis and lid edema appeared, and finally, ex 
keratitis last 


an Elschnig tarsorrhaphy O. D 


posure developed, the necessitating 


AMYLOIDOSIS 


The 


amyloidosis was made on the basis of the following 


diagnosis of hereditary primary system 


signs, symptoms, and laboratory proceedings: (1) 


psychic depression, (2) anorexia and vomiting, 
(3) cardiomegaly, (4) weakness of extremities, (>) 
subcutaneous fat, (6) 


loss of peripheral neuritis, 
(7) amenorrhea, and (8) positive evidence of amy 
loid in most of the small vessels of the body, found 
\ug. 13, 1952 
epineurium of several nerves disclosed amyloid 

Casi 
a bookkeeper, was admitted to the 
Oct. 3, 1951, 


vomiting, severe 


at autopsy on Che perineurium 


23-year-old white woman, 
University He 
pital on with major complaints ot 


nausea, onstipation, progressive 


weakness of the extremities, diffuse enlargement 
of the neck, protruding eyes, and bilateral progres 
sive 


loss 


visual 


rhe patient was first seen in the Department of 
Nug. 12, 1952. Her 
had exhibited 
pupils had been dilated 
The had 
slowly decreased, especially in the right eye. The 


acuity was 6/12—1 O.D 


Ophthalmology on 
that her 


year 


history 
indicated eyes 


that the 


months 


protrusion 


for one and 


for a least four visual 


acuity 


uncorrected visual 


6/6 OLS 


and 
Cycloplegic retinoscopy (hydroxyamphet 
amine |Paredrine| and homatropine) findings were 
as follows 


O. D.:+2.00 sph eyl, ax 


+-O0.75 cyl, ax 45 


+1.75 sph 6/6-——3 
[he patient exhibited no accommodation in. the 


right eye, reading Jaeger 11 and 
type at 14 em 


could read Jaeger ) type Oo. U 


type at 26 om., 
Jaeger O with the leit eye. She 


) 


with a 42.50 read 


ing add 

The examination 
marked both 
meter reading being, at a 
20.5 21.0 


external disclosed fairly 


proptosis in eyes, the exophthalny 
line of 100 


mm. O.S. The 


base mm 


mm. ©.D. and oculat 


motility was normal, The pupils were amisocori 


the left being the larger, and both were retractory 


to light but not in accommodation 
Phe ophthalmoscopic 
web-like 


opacities, 


consisted large ly 


sheet like, 


which appeared to be 


findings 


of very dense, and hyaline 


vitreous 


attached 


some ot 


(by foot plates) to the surtace of the dis 


and retinal surfaces, especially at the posterior pole 


and intermediate region. The majority of — the 


retinal arterioles presented dense, white or gray, 


glistening deposits on their surfaces, especially 


throughout the 
One ill-defined 


posterior and midperiphery 


pole 


cotton-wool patch was present 4 


disc diameters from the edge of the optic nerve 


retina O.S., associated with a 


In the 
noted on the 


head in the nasal 


bordering flame shaped hemorrhage extreme 


retinal periphery gliotic tissue was 


retinal surface and appeared to extend into the 


vitreous 
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The slit-lamp, visual field, and tonographi 
examinations were normal O.U. One of us 
(H. F. F.) ineorrectly diagnosed the condition in 
this case, suggesting the possibility of atypical 
Eales! disease which exhibited chiefly a periarter 
iti and only minimally a periphlebitis 

Cycloplegic refraction findings were as follows 

D.:4+2.00 sph cyl, ax 06/15 
O. S.:4+1.75 sph +0.75 cyl ax 100—6/9+43 

The diagnosis of hereditary primary system 
amyloidosis was made on the basis of the following 
signs, symptoms, and laboratory data: (1) exoph 
thalmos, (2) horizontal nystagmus, (3) thyroid 
enlargement, (4) cardiomegaly, (5) gastrointestinal 
upsets, (6) loss of subcutaneous fat, (7) progressive 
weakness of extremities, (8) loss of vibratory sen 
sation, (9) peripheral neuritis, and (10) positive 
family history 

Case 3.—J. C. The father of the two previously 
described women died in the Veterans Administra 
tion Hospital at Wood, Wis., on May &, 1938. The 
ocular findings were reported to be bilateral exoph 
thalmos and absence of pupillary response to direct 
light 


Autopsy findings revealed widespread primary 
ystemic amyloidosis 

Case 4.—H. D. This 50-year-old man, a farmer, 
was first seen at the University Hospital Ophthal 
mological Clinic on June 5, 1953, with the chiet 
complaints of “spots before the eyes,” decreased 
visual acuity, “numbness and tingling of the hands 
ind feet with weakness,” and decreased vision overt 
the past three to four years Despite the fact that 
he was a school bus driver, his visual acuity was 
only 6/124-1 O.D. and 6/151 O.S. He could 
read Jaeger 7 type only poorly with either eye 

Ihe external examination was essentially normal, 


as was the ocular motility 


Ihe pupils were anisocoric, the left being larger 
than the right (0.5 mm.), but the pupillary reflexes 
were prompt and equal. 

The slit-lamp examination revealed no pathology 
of the anterior segments. The ophthalmoscopu 
examination exhibited in the right eye a massive 
degree of dense sheets of semiopalescent, hyaline 
like opacities, which waved about in the vitreous 
like the leaves of a marine plant and appeared to 
be attached here and there to the internal limiting 
membrane of the retina. The retinal arterioles 
presented patchy, disseminated, bead-like to plaque- 
like gray deposits on their surfaces. kor the most 
part, these were confined to within 7 disc diameters 
of the optic nerve head, but an occasional deposit 
could be seen in the periphery of the retina. The 
retinal veins were similarly involved, but to a 
markedly slighter degree. No other gross retinal 
pathology could be seen, and the dise and macular 
urea seemed unaffected. The left ophthalmoscopic 
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picture was similar insofar as the vitreous changes 
vere concerned but only the faintest ol retina 
details could be made out \ peripheral branch ot 
the inferior temporal arteriole presented a dense 
small, white, bead-like deposit on its surface. Visual 
fields disclosed only a minor peripheral constrictior 
to 2/1000 and 3/330 white test objects 


Tonometer tension was O.D. 17.3° mn an 


.S. 14.7 mm. of mercury (new Schiftz) 


Ihe diagnosis of hereditary primary system 
amyloidosis was made on the basis of the follow 
ing signs, symptoms, and laboratory findings: (1 
positive gingival biopsy for amyloid; (2) cardio 
megaly; (3) hypertrophic transverse carpal liga 
ments; (4) peripheral neuropathy; (5) 24+ globulin 
reaction (spinal fluid); (6) positive Congo red test; 
(7) intraventricular block (EKG); (8) an atypical 
peak, as demonstrated by free electrophoresis ot 
‘ 


the patient serum, and (9) autopsy findings of 


diffuse amyloid deposition in the tongue, larynx, 


lungs, heart, liver, spleen, adrenals, pancreas, gas 
trointestinal tract, kidneys, and prostate, compatible 
with primary systemic amyloidosis 

Cast L. D. This extremely well-developed 
son of H. D., age 22, was examined, at our request 
on June 21, 1955 At that time he denied any sig 
nificant ocular signs or symptoms 

The patient’s uncorrected visual acuity was 
6/9—4 O.D. and 6/9—3 O. S. The pupillary re 
flexes were prompt and equal in the two eyes. The 
pupils were round, centrally placed, and of equal 
diameter. The near point of accommodation was 
27 cm. O. D. and 28 cm. O. S. The external, muscle 
motility, and slit-lamp examinations revealed no 
pathology in either eye 

The ophthalmoscopic examination did not dis 
close any disturbance in the clarity of the various 
media. The optic disc, macular area, and retinal 
periphery were normal in each eye. A grayish 
gliotic sheathing, of an irregular patchy distribu 
tion, of the inferior temporal arteriole, the superior 
and inferior nasal arterioles, and the superior tem- 
poral vein was visualized in the right eye. This 
sheathing varied in density from a flimsy, nebslous 
mist to a dense, gray, glass-bead opacity. Only a 
minute gliotic deposit was noted on the interior 
temporal arteriole 3 disc diameters from the disc 
in the left eye 

Cycloplegic retinoscopy findings (hydroxyam- 
phetamine and homatropine) were as follows: 

O.D +-1.50 sph — +-1.75 cyl., ax. 90=6/6—2 

O.S +-1.25 sph — +-1.00 cyl., ax. 80=6/6—2 

lonometer tension was O.D. 20.3 mm. and O. 5S 
20.3 mm. of mercury (new Schigtz, new scale) 

Visual fields were normal on both the perimeter 
and the Bjerrum screen 

The diagnosis of hereditary primary systemic 
amyloidosis in this patient was made, not on the 


OG 
i 


HEREDITARY PRIMARY SYSTEMI 


basis of signs and symptoms but, rather, on the 


positive findings demonstrated by free electro 


phoresis (an atypical pe ik) and ultracentrifugation 
of the serum hpoprotems 
47 yea! 


ol as ifs exammed 


man (cous 
iversity 
Hospital Ophthalmological Clinic on Feb. 23, 1950, 
at which 


} 


time his major complaints were 


“progres 
sive visual loss for two to three 
pots.” His 


ing fingers at 2 ft 


years” and “moving 


visual uncorrected was count 
(60 cm.) O. D. and 6/4.5—4 O. S 


prompt and equal in 


acuity 


The pupillary reflexes 


were 


the two eves, and there was no disturbance of the 


size or position of the pupil The external ex 


amination, including ocular motility, 


both 


was grossly 
normal in 


did not 


eyes. The slit-lamp examination 


reveal any pathology of the anterior seg 


ments 


The opht! almoscopic examination pre ented mas 


ive, semiopalescent, dense hyaline, sheath-like 


vitreous opacities, so dense im the right eye that no 


( ould bn 


proliferation from. the 


retinal details eheited except tor “glial 


retinal surface, noted in the 


extreme periphery.” The lett retina was normal 


except a “localized white exudate on the sur 


face inferior nasal arteriole.” 


field 
screen determinations O.5S 
and 1/1000 white 


The visual and perimeter and Bjerrum 


normal to 3/300 
There 


1000 white test 


wert 
test objects, respectively 
was a large central scotoma to a 8.7 
object Oo. 


The tonometer tension O. U. was 23 mm. of met 


cury (new Schigtz) 


The patient May 7, 


he had experienced a progressive 


returned 1953, stating 

cloud-like 
His visual acuity, uncorrected, was 
O. D. and a poor 6/20—1 


with the 


that 
blur 
ring of vision 
counting fingers at 2 ft 
O.S. He 
leit eye. The 


could read only Jaeger 11 print 
reflexes 


slit | imp 


pupils and pupillary were 


unchanged The external and findings 


had likewise remained 


could be 


hyaline 


stationary except that there 


observed semiopalescent, small beads of 


material on the posterior surtace ot the 


right leas. The ophthalmoscopic details could not 


be observed in the right eye because of the mas 
sheet-like opacities of the 
bead-like could — be 


through the dense, cloud-like vitreous, on the su- 


sive, hyaline, vitreous 


Grayish, deposits observed, 
perior nasal and temporal and inferior nasal arteri 
retina the 


and 


oles. In the extreme periphery of the 
coral-like 
appeared to be attached to the retinal surface 

Visual field 


Tonometer 


opacities assumed a appearance 


refused 
20.3 


determination was 
was ©. D 


mercury 


tension and 


mm 

QO. S. 17.6 mm. of 
Biopsy of an interdental papilla was made, but 

methyl violet stains were negative for amyloid. 


The 


amyloidosis was based on the following signs and 


diagnosis of hereditary primary systemic 


IMYLOIDOSIS 


symptoms and laboratory data: (1) neurologK 


evidence of peripheral neuropathy and hypertroph 


transver carpal ligaments, (2) extensive mucous 


membrane thickening of the accessory air sinuses 


itive skin biopsy suggestive Congo red 


atypical el ophoretu and (6) 


pattern 


of the serum lipoprotems 


COMMENT 


\s is true of most syndromes, considet 


able variation in the expression of the symp 


tomatology of hereditary primary systemic 


amyloidosis is, in general, the rule. J. ¢ 
M. K., 


rather constant pattern of signs and symp 


and their father, | ( exhibited a 


toms, of special ophthalmic interest being 
the consistent exophthalmos and the pupil 


resenting an unrelated Indiana family, were 


lary changes \ rep 


the only members, to date, oi that family to 


present ocular pathology typical of primary 


systemic amyloidosis, the vitreous opacifica 
tion and periarteritis being the sigmifiecant 
these 


manifestation of the syndrome in 


affected persons 


It, therefore, becomes apparent that there 
exists considerable interfamilial variability of 
expression of the symptomatology depending 
perhaps upon the gene milieu of the affected 
persons. Intrafamilial similarities exist and 
are to be expected, with, of course, individual 
exceptions 


The 


ods 


utilization of new laboratory meth 
electrophoresis of the serum and ultra 
centrifugation of the serum lipoproteins—hias 
proved to be most helpful from a diagnosti 
stand in the study of the D. family. The 
typical or diagnosti electrophoretic curve 
presents an abnormal peak moving im the 
a’-globulin area and has been termed by us 
the a” globular curve. The electrophoretic 
and ultracentrifugal findings in hereditary 
primary systemic amyloidosis serve as the 
basis for papers being reported elsewhere 
oth experimental methods enhance ge 
netic evaluation of inherited disease proc 
esses. Both methods aid in detecting the 
not previously easily identified subclinical 


subject, admirably 
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and, furthermore, are 
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OF OPHTHALMOLOGY 


suited to the detection and measurement of REFERENCES 
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3 ized Amyloidosis with Special Involvement of 
ol anterior segment inflammation, and espe 


Peripheral Nerves, Brain 75:408-427, 1952 
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News and Comment 
Kprrep ey Dr. W. L. Benenics 


ANNOUNCEMENTS 
Mark J. Schoenberg Memorial Lecture.-lhe Mark J. Schoenberg Memorial 


Lecture, sponsored jointly by the National Society for the Prevention of Blind 
ness and the New York Society for Clinical Ophthalmology, will be given on 
Monday, Dec. 5, at 8:15 p. m., at the New York Academy of Medicine. Irving 
H. Leopold, M.D., chairman of the Department of Ophthalmology of the Gradu 
ate School of the University of Pennsylvania, will speak on “Recent Advances 
in the Medical Treatment of Glaucoma.” 

This annual lecture is a memorial to the late Mark J. Schoenberg, M.D., 
who founded the New York Society for Clinical Ophthalmology and who also 
was the first chairman of the National Society’s Committee on Glaucoma. 


SOCIETY NEWS 


Oxford Ophthalmological Congress.-! he next meeting of the Oxford Oph 
thalmological Congress will take place in Oxford at the School of Physiology, 
S. Park Rd., on Monday, Tuesday, and Wednesday, July 2, 3, and 4, 1956, 

Mr. J. W. Tudor Thomas, of Cardiff, has been elected Master, and Mr. O. M. 
Duthie, of Manchester, Deputy Master 


Dr. Jonas S. Friedenwald, of Baltimore, has accepted the invitation to deliver 
the Doyne Memorial Lecture at this meeting and follows in the steps of his 
father, Dr. Harry Friedenwald, who was the Doyne Lecturer in 1930 


Any American colleagues who might wish to attend the meeting should get 
in touch with the honorary secretary, lL. C. Fraser, 21 Dogpole, Shrewsbury, 
England. 


Los Angeles Society of Ophthalmology and Otolaryngology._—\ dinner meet . 
ing was held on Sept. 1, 1955, at the Los Angeles County Medical Association 
Building, in Los Angeles. James H. Allen, M.D., Professor of Ophthalmology, 
Tulane University of Louisiana School of Medicine, was the guest lecturer 
His subject was “Principles of Treatment of Infectious Diseases of the Lids, 
Conjunctiva, and Cornea.” 
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Anam ( Carbazochrome) in Primary 
and Diabetic Retinopathy 


ARTHUR H. KEENEY, M.D., Louisville 
and 
MANSUKHLAL V. MODY, D.O.MS., Surat, India 


\drenochrome is one of the principal 


oxidation products of epinephrine and has 
no significant pressor action. It has been 
studied in Europe since 1937 and in America 
since 1951 for its action in control of bleed 
ing from capillaries and venules. Its role 


seems independent of the chemistry of 


coagulation, the vitamin  WK-prothrombin 


mechanism, and the funetion of heparin or 


the usual anticoagulants. It is alleged to 


reduce capillary permeability and to increase 


capillary resistance,* a statement echomy 
data in regard to rutin several years ago 
Both natural and synthetic adrenochrome 
are markedly unstable and insoluble. [-volu 
tion of the adrenochrome monosemicarbazone 
sodium has overcome 


salicylate complex 


these chemical difficulties. This produ t is 
synthetically prepared in America under the 
trade name Adrenosem and the generic name 


of carbazochrome 


PREVIOUS REPORT 


In an uncontrolled, preliminary report of 
69 private patients with bleeding problems, 
Sherber * found gratifying clinical courses 
carbazochrome administration in 


These 


(two) and postprostatectomy 


following 


all but 3 three 


CASES were post 


tonsillectomy 
(one) patients receiving only single injec 
Submitted for 
From. the 
Medicine, 
These studies were supported in part by a grant 
Massengill Co Bristol, 
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from the S. | Penn 


tions of carbazochrome in perhaps madequate 
had 


complications of hypertension (Grade 


dosage. Seven patients hemorrhagi 


3 and 


4 hypertensive retinopathy, subarachnoid 


hemorrhage, epistaxis) but showed normal 
bleeding and clotting time prior to carbazo 


chrome therapy. An increased Gothlin index 


of capillary fragility in another patient was 


not influenced by carbazochrome 


ur previous study ® of capillary mecha 


nisms im primary glaucoma showed no 


relation between capillary fragility or mor 


phology and primary glaucoma. Capillary 


filtration or indicated by 


cutaneous lymph flow did, however, show 


permeability, as 


wider scatter and a statistically significant 


greater average flow in 50 primary glaucoma 


increase was most marked in patients with 
Opty 


patients than in 50° control 


patients 
nerve head changes. Capillary counts 
in the forearm showed the same distribution 


in the glaucoma and in the control group, 


but the increase in number of patent loops 


alter intradermal histamine injection wa 


This 
problem of 
epidemic dropsy, in which glaucoma is one 


less in the glaucoma patients study 


suggested, in similarity to. the 
feature of a generalized disease due to capil 
lary defects, that increased permeability and 
decreased mobilization of capillaries may be 


responsible for a which 


seyment Of cases 
currently are lumped together in the complex 


of primary glaucoma 


PURPOSI OF PRESENT STUDY 


The first purpose ot the present study 1 


to correlate capillary filtration (permea 


bility) and mobilization 


(histamine re 
clinical 
with (A) 


sponse) with 


findings in white 


patients 


primary glaucoma and 


diabetic 


(C) of nondiabetic and nonglaucomatous 


retinopathy. A third group 


patients, under similar selection criteria 
serves as a control 

The second purpose is to evaluate effects 
of chronic medication with carbazochrome 


and identical-appearing placebo tablets in 


alternate patients of each group 


PROCEDURI 


Selection of Patients.—1. Studies were restricted 
to white patients free of sun tan, because ever 
small amounts of skin pigmentation interfere wit! 
visualization of skin capillaries 

2. Glaucoma patients (A) were nondiabeti 
selected from the glaucoma clinic of the Univer 
sity of Louisville or from private practice and had 
detailed ophthalmic records of at least six month 
duration. Diabetic cases (—B), similarly, were non- 
glaucoma patients from the diabetic clinic or private 
practice and had complete medical records. Con 
trol cases (C) were glaucoma- and diabetes-iree 
outpatients of the eye clinic under management for 
nonvascular ophthalmic problems 

3. Patients were screened and excluded for 
hypertension, cardiac disease, kidney impairment, 
peripheral vascular disease, and hemorrhagic di 
orders on the basis of history, previous records, 
sphygmomanometer readings, and routine labora 
tory studies 

4. In each glaucoma case diagnosis was made or 
the basis of increased intraocular tension, field de 
fects, consistent clinical findings, and absence of 
known factors responsible for secondary glaucoma 

Ophthalmic Studies.—\, All patients were ex 
amined for visual acuity without glasses, with 
glasses, and with glasses and pinhole discs 

2. Glaucoma patients (A) had electronic tonog 
raphy of computation of the coefficient of aqueous 
outflow and were classified gonioscopically as to 
the type of filtration angle. Optic nerve heads 
were graded as to color, size of optic cup, and 
amount of undermining. 

3. Diabetic retinopathy patients (B) were classi 
fied under five stages according to Wagener,” and 
photographs of the posterior pole were made in 
many cases 

Capillary Function Studies.—1. Cutaneous lymph 
flow as a direct index of capillary filtration was 
measured by intradermal injection of approxi 
mately 0.04 ce. of a dark colloidal dye. Steril 
patent blue t was injected in the midvolar skin 


+ Supplied by Dr. John Q. Griffith Jr, 2518 W 
Harold St., Philadelphia 32 
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ot the forearm according to the McMaster tech 


nique ne minute was allowed for the force ot 


injection to be absorbed, and then a base tracing 
vas made of the dye area Fifteen minutes later 
a second tracing was made, and the distance the 
dye had traveled in the longest streamer was meas 
ured in a straight line from the periphery of the 
base tracing. A spread of 19 mm. or more suggest 
pathologically increased filtration, The dye is non 
toxic, and all discoloration disappears in 18 to 48 
hours 


2. Capillary counts were made by tabulating the 
number of loops ma 2Z2omn quare area ot the 
torearm marked out by rubber stamp. This area 
would just fit within the field of the « apillary micro 
cope. Counts below 6 or 7 suggest spasm or sclero 
is. Counts up to 40 or 50 occasionally are seen i 
apparently healthy subjects, especially young adults 
\fter the first tabulation, the total number of loops 
in the same area was determined following a few 


pinpricks (without drawing blood) through a droy 


of 1:1000 histamine solution immediately distal t 
the stamped area. In such an histamine flare, the 
capillary number normally doubles, or at least 
increases by 6 or 7. Considerable increase after 


histamine uggests capillarospasm; failure of a 
lower initial count to increase indicates capillary 


le 


Incidental Data.-Room temperature re 
corded at the time of each examination and varied 
between 78 and 8&9 F, with usual values in the 
upper 80's. Wet- and dry-bulb humidity calculations 
at each exam-nation varied between 31% and 69% 
with usual values in the upper 40's 

Program.—Paired patients were selected in each 
of the groups A, B, and C and, without our knowl 
edge of the type ot medication, placed on medication 
with | mg. tablets of carbazochrome ( Adrenosem 
Lot No. 315421 H) or an identical-appearing 
placebo tablet (Lot No. 084379) 1 five times a 
day (8 and 11] a. m. and 1, 3, 5, and 8 p. m.) 
No change was made in the usual routine of dia 


betes or glaucoma control 


\. Glaucoma patients were reexamined at one 
and two-week intervals. Tonograms were repeated 
at each examination 

Ii. Diabetic retinopathy patients were reexam 
ined at 3-, 6-, G-, and 12-week intervals, with re 


peated fundus evaluations at each examination. 


C. Control patients were reexamined once only— 


at an interval of seven days. 


All capillary function tests and measurements 


of visual acuity were repeated at each examination 


t Supplied by Mr. P. E. Carman, Research De 
partment, the S. E. Massengill Company, Bristol 
Tenn 
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{RBAZOCHROMI {IND CAPILLAR) 


RESULTS 


From the screening of about 300 diabetes 


and glaucoma patients, 43 were obtained for 


initial study and institution of medication 


Of this group, adequate follow-up was se 
cured in 11 glaucoma, & 


cases Ol primary 


cases of diabetic retinopathy, and 14 con 
trol cases. 
Patients. Eleven 


patients, all with open-angle type ; age range, 


A. Primary Glaucoma 


22 to 78, with an average of 63.5 years. Five 


received carbazochrome, and a) received 


placebo tablets 


1. Intraocular Tensions: These remained 
stable, at pretreatment levels of 17 to 44.5 
mm. Hg (Schigtz), without significant alter 


ation in any patient 


2. Coefficient of Kacility of Aqueous Out 
flow (cubic millimeters per minute per milli 


meter Ilg; normal about 0.11 to O44 cu 


mm., with an average value of 0.22 cu. 
mm/min/mm. Hg): Sixty electronic tono 
grams were made on 20 eyes of the 11 


patients, with a range of 0.04 to 0.40 cu. 
mm/min/mm. Hy in coefficient value. ‘Two 
patients had distinctly low coefficients, and 
on the high end of the distribution only two 
patients reached average normal values; the 
remaining seven cases showed low normal 
coefficients. Only one eye (Case 9) showed 
a significant change in coefficient value, and 
this was an increase from 0.19 to 0.35 cu 
mm/min/mm. Hg while on placebo medica 
tion; it was also associated with a drop in 
lymphatic flow of from 15 to 3 mm 

3. Lymphatic Flow: Thirty-three meas 
urements were made, with values ranging 
from 3 to 20 mm. The average initial flow 
was 10 mm., which is identical with the 
average value obtained in the control series 
of our first study® and only 1 mm. lower 
than the average for the control series (C) 
in this study. Flow values remained stable 
throughout experimentation in all but four 
cases: Two of these showed drops of 12 and 
8 mm. while on placebo medication, and one 


showed an increase of 12 mm. on placebo 


medication; one patient showed a drop of 


VECHANISMS 


7 mm. while on carbazochrome therapy 
Only one patient had a flow value (19 mm 
above 18 mm., which has been considered 
the upper limit of average normal lymphatn 


flow 


4. Capillary Loop Counts: These varied 
in the expected range of 1 to 50 per 4 sq 
mm. of skin area and in all cases showed 
adequate response to histamine, There was 
an apparent trend for higher capillary counts 
(20-40) to be associated with lower coeffi 
cient values (0.05 to 0.10 cu. mm/min/mm 
Hy), and the highest coefficient values (0.20 
to 0.40 cu. mm/min/mm. Hg) were associ 
ated with the lowest capillary counts (6 and 
no significant change in 


under). There wa 


counts in either treatment group 


5. Euphoria was observed in some patients 
late in the study, but mood levels were not 
systematically recorded throughout the ex 
periment, One man and one woman in this 
group, particularly, showed euphoria, but 
hoth were on placebo medication 

B. Diabetic Retinopathy Patients.—\mitial 
and one follow-up study were obtaimed on 
13 patients and four consecutive examina 
tions were completed in & patients; the age 
range was 35 to 73, with average of 54.6 
years; 6 received carbazochrome, and 7 
received placebo tablets. 

1. Diabetic retinopathy Grade 1 to 3 was 
present in each case, and no case of retinitis 


No 


change was noted in any of the 25 observable 


proliferans was included significant 


fundi during the 3 to 12 weeks of medication 

2. Lymphatic Flow: lorty-three measure 
ments were made, with values ranging from 
to 3S 
8mm. (in 14 cases), which is slightly better 


mm, The average initial flow was 
than the average initial flow value of 1] mm 


in the 16 control cases (C). Flow values 


remained stable in all but four cases: Two 
of these showed decreases of 6 and 7 mm., 
respectively, and two showed increases of 
+ and 7 mm., respectively, without relation 
to the type of medication 

3. Capillary Loop Counts; These varied 
in the expected range of 1 to 45, and failed 
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to show an appreciable increase after hista 
mine in four cases. These four patients were 
receiving placebo medication and had had 
diabetes 8 to 21 years on moderately large 
(20 to 80 units) doses of insulin daily. No 
patient showed significant variation in capil 
lary count on any reexamination. 


+. Visual improvement of significant de 
gree was noted in one eye only (Case 33), 
and this was the less good eye of a patient 
with moderate diabetes, aged 72, with im 
provement from 5/200 to 20/200-+-. The pa 


tient was receiving carbazochrome 


( Vondiahetic, Nonglaucomatous Con 


M. 


ARCHIVES OF OPHTHALMOLO 


SUMMARY AND CONCLUSIONS 


borty-three primary glaucoma, diabetic 
retinopathy, and control patients, carefully 
screened from the white population of eye 
patients in this area, have been studied for 
correlation of capillary function with their 
ocular disease. Alternate members of these 
groups have also been treated with carbazo 
chrome (Adrenosem) or identical-appearing 
plac ebo tablets 


The control patients showed an average 
initial lymph flow of 11 mm. in 15 minutes. 
which is essentially the same as the value in 


our previously reported control group. A few 


3 trol Patients.-An initial and one follow-up Subjects showed moderate changes in flow 
, examination were obtained in 14 patients value under medication, but there was no 
: in the age range of 31 to 61, with an average Consistent alteration in either the patient: 
f of 45.4 years. Nine received carbazochrome, receiving carbazochrome or those receiving 
: and five received placebo tablets placebo tablets, Capillary loop counts varied 
1. Lymphatic Flow: Thirty-one measure within the expected normal range and 
4 ments were made, with values ranging from showed no significant reduction following 
j 18 mm. The average initial flow was ™e€dication except in two patients with low 
: mm. (in 16 patients), Flow values re initial counts in the carbazochrome-treated 
mained stable in seven patients. Of the five 8TOUpP 
; patients receiving placebo medication, two \ll of the 11 primary glaucoma patients 
showed decreases in flow by approximately had the open-angle type and had low 
50%, and one showed a similar increase in coefficients of facility of aqueous outflow 
flow. Of the nine patients receiving carba \verage lymphatic flow and capillary loop 
i zochrome, four showed 40% to GO% de counts were not influenced by medication 
4 crease in tlow and none showed increases lhere was a trend for higher (20-30) capil 
i In general, those cases with higher initial — lary loop counts to be associated with lower 
rates (13 to 18 mm.) showed the greatest coefficients of facility of aqueous outflow 
e decreases in flow, whereas those with ini (0.05-0.10 cu. mm/min/mm. Hg) and vice 


tially low values (2 to 13 mm.) showed 


insignificant changes, regardless of the drug 


versa. Intraocular tension was not influenced 


by medication 


: administered, The diabetic retinopathy patients all had 
F 2. Capillary Loop Counts: These varied Grade 1 to 3 fundus changes, and none 
within the expected range of 2 to 20, and showed alterations on carbazochrome or 
: in all but one case (Case 26, age 46) showed placebo medication. Averag lymph flow 
f adequate increases of nearly 100% following values (8 mm.) were slightly lower than in 
histamine. There was no change in the pre the control group (11 mm.) but generally 
and post-treatment counts or histamine re remained stable and reflected no changes 
sponses in any patient on carbazochrome with medication. Capillary loop counts were 
therapy except two (Cases 19 and 20), who essentially the same as in the control group 
had significantly lower counts on their second and were also uninfluenced by the drugs 


study. These two patients, incidentally, had 
higher mitial lymph flows of 18 and 15 mm., 
with drops to 12 and 6 mm., 
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respectively. 


used 


Under the conditions of this study, carba 


zochrome could not be demonstrated to have 


j 

ig 
4 


IZOCHROMI IPILLARS 


significant effect on intraocular tension, the 


coefficient of facilitv. of aqueous outflow, 


diabetic retinopathy, cutaneous lymph flow, 


or capillary mobilization 


capillary counts, 
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Sickle Cell Trait, and Active Pulmonary Tuberculosis 


BERNARD KABAKOW, M.D. 
5S. S. VAN WEIMOKLY, M.D. 

and 

HAROLD A. LYONS, M.D., Brooklyn 


Occlusion of a central artery of the retina 
is a not uncommon occurrence. It is usually 
associated with arteriosclerosis, or less often 
with embolization from endocarditis, but 
may also be seen with syphilis, periarteritis 
nodosa, polycythemia vera, thromboangiitis 
obliterans, and temporal arteritis. A much 
rarer condition, however, is the occlusion of 
both central retinal arteries. The following 
is a case report of a Negro woman with 
proved systemic lupus erythematosus, sickle 
cell trait, and active pulmonary tuberculosis 
who suffered complete occlusion of the left 
central retinal artery, followed 13 days later 
by complete occlusion of the right central 
irtery. This patient was treated with 
ortisone 

REPORT OF A CASE 

\ 36-year-old Negro housewife was admitted 
to the University Division Chest Service of Kings 
County Hospital on May 21, 1954, because of 
nalaise, fever, and productive cough. In 1951 the 
vatient began to have mild temperature elevation, 
ervical adenopathy, and progressive swelling, 
tenderness, and limitation of motion of the fingers 
f her right hand and both wrists, elbows, knees, 
ind temporomandibular joints. In addition, at 
ibout the same time she had noticed swelling 
around the eyes and a skin rash over the forehead, 
heeks, and bridge of the nose. On a previous 
ospital admission, in March, 1953, hepatomegaly 

Submitted for publication Aug 22, 1955 

From the Department of Medicine, Pulmonary 
Disease Section, and the Department of Ophthal 
mology, State University of New York College of 
Medicine at New York City, Brooklyn, and Kings 
County Hospital 
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Occurrence in a Patient with Cortisone-Treated Systemic Lupus Erythematosus, 


and supraclavicular, axillary, and cervical adenop 
athy were found. Hyperglobulinemia, a B. U. N 
between 20 and 30 mg. per 100 cc., 14 proteinuria 
microscopic hematuria, and a positive Mazzini test 
were also noted. Biopsy tissue from a papule on 
the forehead showed round-cell infiltration of the 
skin appendages and vessels on histologic exami 
nation; supraclavicular lymph node biopsy showed 
reticuloendothelial hyperplasia, and a L. E. cell 
preparation was markedly positive. A chest roent- 
genogram did not show any cardiac or pulmonary 
pathology. Cortisone therapy was begun on April 
16, 1953, after the diagnosis of systemic lupus 
erythematosus had been established. The patient 
responded well to the drug. She became afebrile ; 
her joint swelling and adenopathy subsided con- 
siderably, and she felt much better. She was treated 
with cortisone, 25 mg. daily, and was observed at 
monthly intervals while on the Home Care Service 
She continued to do well until April, 1954, when 
she developed fever, malaise, sore throat, a cough 
productive of large amounts of yellowish sputum, 
and left pleuritic pain. These symptoms failed to 
respond to treatment with penicillin, and the pa 
tient was readmitted to the hospital 


The patient's past history is significant only in 
that at the age of 12 she developed bilateral ulcera 
tions around the lower third of the tibia, which 
followed trauma and were slow in healing. These 
ulcerations recurred in 1949, after her third preg 
nancy, and have necessitated several hospital ad 
missions in the past five years. A biopsy of one 
of these areas in August, 1950, showed “chroni 
inflammatory change with giant cells, and thickened 
blood vessels within which the red cells did not 
appear sickled.”” She had never been told of any 
anemia and prior to 1950 had never complained ot 
arthralgia. In April, 1952, she was operated upon 
for a fibrous band across the right ureter, which 
had caused right hydronephrosis. The family his 
tory was unimportant 

Physical examination on admission revealed a 
well-developed, well-nourished Negro woman, who 
was coughing and complaining of left pleuritic pain 
Her temperature was 103 I; her pulse rate was 124 
per minute and regular; her respiratory rate was 
28 per minute, and her blood pressure was 115 


ystolic and 80> dhiastol There was a diffuse 


| 

4 


BILATERAL CENTRAL RETINA] 
skin of het 
pupils 


rash 


naculopapular present 


both 


over the 
Het 


round, regular, and equal and reacted to light and 


torehead, face, and arms were 


n accommodation; examination of her fundi 


Her 


ind a few small, discrete posterior cervical lymph 


Was 


legative pharynx was moderately injected, 


nodes were present. There was no tracheal devia 
tion, and the thyroid was not enlarged. Exami- 
nation of her chest showed fullness, bronchial 


breathing, and medium-moist rales in the left first 
anterior Her 
leart was not enlarged, nor were there any thrills, 
Het could be 


1 in. (2.5 cm.) below the right costal margin in the 


interspace in the midclavicular line 


rubs, or murmurs liver percussed 
no other 
There 


On pelvic and rectal exami- 


midelavicular line, but masses or organs 


ould be distinguished was a well-healed 
scar in the right flank 
nation a moderate cystocele was noted. There wert 
swellings of her wrist and proximal interphalangeal 
oints bilaterally. Healed ulcerations were present 
lower third of both 


tibiae, and there was a small, draining ulcer just 


ver the medial aspect of the 


ibove the right medial malleolus. Her neurological 


examination was normal 

he results of the laboratory te sts were as 
follows: Urinalysis Ihe specific gravity was 
1.012; 1+ proteinuria was found; there was no 
glucose or acetone. An occasional red blood cell 


examination, She had 
3,790,000 red 
blood cells per cubic millimeter, a hematocrit read 
ng of 35%, and a leucocyte count of 14,000. with 
16% 


8% lymphocytes. No abnormal red blood cell forms 


vas noted on microscopic 


11.6 gm. of hemoglobin per 100. c¢ 


76% polymorphonuclears, band forms, and 
vere seen on stained smear, and the platelets ap 


The 


one hour 


veared sedimentation 
(Wintrobe), and the 
The sickle cell pre 


paration, using sodium metabisulfite as the reducing 


adequate erythrocyte 
rate was 48 mm 
eticulocyte count was 1.6% 
igent, was positive. Filter-paper electrophoresis 
4 the patient’s hemoglobin demonstrated approx 
70% 30% sickle cell 


consistent with the 


hemo- 


kle 


nately normal and 


globin. This finding wa 


ell trait. The Mazzini test was positive, but bot! 
the Kolmer and the cardiolipin (V. D. R. L.) test 
vere negative. An L.E. cell preparation was 


narkedly 


follows 


Blood 
urea nitrogen, 18-30 mg. per 
100) 


levels 
100 ec.: total 


positive chemical were as 


rotein, 8&4 gm. per 
OO 


albumin, 3 gm. pet 


globulin, 5.4 gm. per 100 ce.; calcium, 8.3 
100 «x 


alkaline phosphata e, 16 


ng. per phosphorus, 4.0 mg 


LBodansky 


per 100 ex 


units per 100 


c.; sodium 138 mEq. per liter; potassium, 4.2 
per liter; chlorides, 101 mEq. per liter: 
arbon dioxide-combining power, 62 vol. %; ceph 


ilin flocculation, 24+; cholesterol, 140 mg. per 100 
c.; bilirubin (total), 1.1 mg. per 100 c¢ The 
Bromsulphalein test showed 0% retention after 
45 minutes. The phenosulfonphthalein test revealed 


IKTER) 


OCCLUSION 


63% excretion aiter two hours. The electrocardi 
gram showed regular sinus tachycardia and left 
axis deviation. Blood cultures on three occasion 
were sterile Tubercle bacilli were demonstrated 
both on smear and in culture of the patient's 


sputum. A roentgenogram of the chest on admission 
revealed a large cavity with a fluid level in’ the 
apical posterior segment of the left upper lobe, with 
left) hilar 


superior segment of the left lober lobe. The roent 


infiltrations and involvement of the 
genograms of both wrists and hands showed peri 
soft 


proximal interphalangeal joints and osteoporosis at 


articular swelling of the tissue about the 
the ends of the phalanges and wrist bones. The 
roentgenogram studies of the skull, ankles, and feet 
were negative, On arterial (brachial) puncture the 
sample contained 44.50 vol.% of carbon dioxide, an 
oxygen 13.11 
capacity of 14.41 vol.% 
tion was calculated to be 91.0%. The clotting times 
(Lee-White) were 10, 12 and 17 minutes; the bleed 
ing time The 
14.2 control of 


The recalcification time was 120 seconds, the same 


content of vol.%, and an oxygen 


rhe arterial oxygen satura 


was 3 minutes prothrombin time 


was seconds, with a 14.6 seconds 


value as the control, Clot retraction was good in 


one hour 
The 
mycin, 1.0 gm. daily; isoniazid, 300 mg. daily, para 
(PAS), 12 gm. 
1,000,000 units 
larly twice daily, the last because of the possibility 


patient was treated initially with strepto 


amunosalicyclic acid daily, and 


procaine penicillin G, intramuscu 
of a concomitant bacterial infection. On July 3, 
1954, the patient had a severe allergic reaction to 
the paraaminosalicylic acid. This disappeared when 
that drug was discontinued, The patient continued 
1o have intermittent high temperatures and exacer 
both of which were felt to 


hations of her arthritis, 


he manifestations of systemic lupus erythematosu: 
Because the patient's chest findings, both clinically 
and roentgenographically, were improving consider 
ably on antimicrobial therapy, cortisone was con 
Unued, in an attempt to control the lupus erythem 


On Nov. 11, 1954, while still having a tempera 


ture of 103-104 F, the patient awoke with blindness 
and pain in the left eye. Examination disclosed 
Vision Of 20/3041 in the right eye and enly light 
perception with projection in the left eye. Tension 


(Schigtz) was 16 mm. in the right eye and 21 mm 


in the left eye. There was no abnormality in the 


right fundus. The left optic dise was well visualized 


and sharp, The arterial tree was almost completely 
obliterated, the arteries and arterioles showing 
evere attenuation, and segmentation was present 
in those vessels that could be seen The veins 
appeared intact, although somewhat diminished in 
caliber, and no pulsations of the veins at the dis: 
vere noted. The entire retina was blanched and 
presented a yellowish-white color. The macula 
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appeared brownish-red and stood out prominently 
in the center of the blanched retina, presenting a 
picture of the so-called “cherry-red” macula. A 
diagnosis of left central retinal artery occlusion 
was made, and the patient was given pyridil carbinol 
(Roniacol) tartrate, 50 mg. orally every four hours, 
amyl nitrite inhalations, and nicotinic acid, 50 mg 
every eight hours. Observations at frequent intervals 
over a period of one week failed to show any 
change in the picture of the fundus of the left eye 

(in Nov. 24, 1954, the patient awoke and noticed 
that vision in the right eye was gone. Examination 
at that time disclosed that there was present only 
light perception with projection in the right eye 
and light perception with faulty perception in the 
left eye. Tension (Schigtz) was 18 mm. in the 
right eye and 14 mm. in the left eye. The right 
fundus presented the picture of a “cherry-red” 
macula within a blanched retina. The arterial tree 
was markedly attenuated, and there were no venous 
pulsations noted at the disc. The left fundus showed 
no change from the picture previously described 
In addition to continuation of the vasodilating 
therapy, a right anterior chamber paracentesis was 
performed, with local and topical anesthesia. On 
Dec. 30, 1954, the patient was able to perceive hand 
movement at 1 ft. with the right eye and was able 
to count fingers at 2 ft. with the left eye. Ophthal 
moscopic examination at that time revealed little 
change except that there appeared to be better 
color in the left retina, and the macula was not as 
outstanding in appearance, On Feb. 21, 1955, both 
dises had a somewhat atrophic appearance, while 
both maculae appeared granular, the right more 
so than the left. The retina of both eyes appeared 
to have taken on a better color, although there 
was still present a marked attenuation of the 
arterial tree, At this time, a soft white fluffy 
exudate was noted about 1'4-2 dise diameters below 
the right disc, giving the appearance of a typical 
retinal eytoid body 

On cortisone therapy, the patient continued to 
run a febrile course, though her arthritis subsided 
\bout Nov. 15, 1954, the cortisone was tapered off 
and then discontinued, and corticotropin gel, 25 
units intramuscularly daily, was administered. This 
change in therapy was followed by a= gradual 
remission of the fever. Under streptomycin and 
omazid (Rimifon) therapy, the large cavity in 
the apical posterior segment of the left upper lobe 
had shrunk considerably. Of the last six gastric 
cultures, only one has shown growth of tubercle 
bacilh, Small subcutaneous nodules in the region 
of both olecranon processes have appeared and then 
regressed after about two weeks. Histological ex 
imination of one of these nodules revealed several 
ireas of fibrinoid necrosis. L. EF. cell preparations 


have remained consistently positive 
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At present the patient is being maintained on 


corticotropin gel, 25 units daily; streptomycin, 1 


gm. twice a week; isoniazid, 100 mg. three times 
a day; KCl, 2 gm. a day, and a low-salt diet 


COMMENT 


Theoretically, it is possible for the bilateral 
central artery occlusion in this case to have 
resulted from any one of the three diseases 
proved to be present in the patient: sickle 
cell trait, pulmonary tuberculosis, or systemic 
lupus erythematosus. In addition, the corti- 
sone given in treatment of the last disease 
may have contributed to the clinical picture 
\ll four factors may give rise to vascular 
occlusion phenomena, and, in the absence of 
histological material from the retinal arteries, 
one must speculate as to which of the four 
produced the lesions. 

It has long been thought that the sickle 
cell trait was of very little clinical signifi 
cance.’ Of great recent interest, however, 
has been the discovery that patients with 
the trait may develop clinical manifestations 
referable to sickling. Smith and Conley * 
report 12 patients with proved sickle cell 
trait, none of whom had ever previously 
been suspected of having sicklemia, who 
when flying at high altitudes (10,000-15,000 
ft.) developed splenic infarctions. Studies 
utilizing filter electrophoresis have demon 
strated that the erythrocytes of patients with 
the sickle cell trait contain from 24%-45% 
sickle cell hemoglobin, the rest being normal 
hemoglobin. Only 1 of the 12 patients de 
scribed by Smith and Conley was shown to 
have slightly more sickle cell than normal 
hemoglobin in his erythrocytes. The mecha 
nism postulated in these cases was a 
reduction of oxygen tension, leading to intra 
vascular sickling of erythrocytes, with a re 
sultant occlusion of small vessels. Henderson 
and Thornell,* in low-pressure-chamber 
studies of Negro aviation cadets having the 
sickle cell trait, were unable to find intra 
vascular sickling or increased erythrocyte 
hemolyses at pressures simulating 15,000 ft., 


where the arterial oxygen saturation was 


75%. Vindlay and associates * found only 


O8%, 1.2%, and 5.0% sickling in three 
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4 

4 
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Negroes with the sickle cell trait who were 
15,000 ft 


been 


kept at for 15 minutes. Several 


* vascular 


cases have reported ot 
thrombi consisting of sickled red blood cells 
in patients who were not anemic and who 
vave little or no past history of symptoms 
cell 


Most of these case reports did not include 


usually connected with sickle anemia 


electrophorety analysis of the patient’s hemo- 


globin, and theretore it is impossible to 
state whether the sickle cell trait or some 
other variant, such as sickle-hemoglobin ¢ 


We 


observed a patient who had thrombosis of 


disease, was the etiologic tactor. have 


a pulmonary artery, causing infarction of 


a lobe of his lung, due to sickle cell disease. 
Severe anoxemia in our case may have 
led to the intravascular sickling of the pa 
there is 
that 


severe degree of hypoxia was present to 


tient’s erythrocytes. However, no 


clinical or laboratory evidence any 
cause this phenomenon, The second condi 
tion under which sickling in vivo might 
conceivably occur would be the presence of 


S1¢ kle cell 


globin, which, in its redu ed state, has been 


an abnormal amount of hemo 
shown to have a considerably higher viscosity 


than normal hemoglobin.* Analysis of the 
patient’s hemoglobin by filter-paper electro 
phoresis showed a distribution of approxi 
70% 30% 


cell hemoglobin. We must conclude, there 


mately normal and only sickle 
fore. that we are without good clinical or 
laboratory evidence on which to relate the 
bilateral central retinal artery occlusion to 
the patient's si kle cell trait 

The 


tuberculosis as a primary affection.” 


retina is very rarely involved in 


\part 


from the lesions seen in miliary tuberculosis, 


there may be extension from an adjacent 
ocular structure, such as the ciliary body, 
choroid, or optic nerve Phrombus forma 


tion in the pulmonary vein may be a source 
of svstemic arterial emboli,’® and, although 
never reported, could conceivably involve 
the retinal arteries. Tuberculous retinitis 1s 
very rare, and is characterized by the ap 


pearance of numerous vellowish-white exuda 


* References 5 to 7 


IRTEK 


mstances, by 


lesions or, in 


tive some 
larger area of exudation, accompanied hy 


congestion and dilatation of the vessels and 


occasional hemorrhages into the vitreous 
Von Hippel, in 1935, reported a case ol 
tuberculosis ot the choroid in which short 


stretches of two retinal arterioles were « losed 
by intimal proliteration, with epithelioid and 
giant cells present. In our patient, the adja 
cent eve structures gave no evidence ot 
tuberculous involvement, nor was there evi 
dence of widespread pulmonary or miliary 
dissemination, such as was reported in the 
cases ¢ in which systemic arterial emboli 
phenomena occurred. Because of this, it 1s 
difficult to see how the patient’s pulmonary 
related the 
bilateral central retinal artery occlusion 


The 
systemic lupus erythematosus varies from 
20% ** to 


secondary to severe renal involvement and 


tuberculosis was directly 


frequency of retinal involvement im 


Retinal changes may be 


hypertension atypical verrucous endo 
carditis with system arterial emboli pathol 
ogy. In addition, primary retinal lesions may 
be representative of the widespread changes 
matrix found in dis 


in connective tissue 


seminated lupus Pathologically,'® the vas 
cular system, particularly the arterioles, have 
been shown to undergo a progression 01 
changes, beginning with edema and fibrinoid 
degeneration within the subendothelhial layer 
Further deposition of rings ot fibrinoid may 
lead to encroachment upon the lumen, with 
the vas 


find, im 


seminated lupus. 


cular occlusion. Rarely one may 
addition, either a fulminating necrosis of the 
lamellae or thrombus formation 
Koch and MeGuire * ob 


served progressive obliteration of many small 


muscular 
within the lumen 
retinal vessels in a patient ill with system 
lupus erythematosus Retinal cytoid bode 


are of considerable diagnostic significances 
and have been observed in almost 25% ol a 


They 


to represent ischemic ganghoform degenera 


large group of patient are thought 


12 and 13 
and M 
author 
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non of the retinal nerve fibers '* and, in the 
absence of arteriosclerosis associated with 
hypertensive renal disease or diabetes, severe 
anemia, increased intracranial pressure, or 
septicemia, are considered extremely sugges 
tive of systemic lupus erythematosus.” 

To our knowledge, bilateral central artery 
occlusion has never been included among the 
ocular manifestations described in systemic 
lupus erythematosus.§ It does not seem un 
likely that the retinal arteries could be 
involved by a pathological process similar 
to that described for other vessels in this 
disease. The fact that the vascular occlusions 
in the retina occurred during the time when 
the patient’s systemic lupus was active, 
together with the consistently positive L. E 
cell preparations and the histological demon 
stration of fibrinoid necrosis in a subcutane 
ous nodule, adds further credence to the 
speculation, The subsequent appearance of 
a retinal cytoid body, in the absence of other 
conditions in which it may be observed, is 
collateral evidence tor the entire retinal 
pathology being caused by systemic lupus 
erythematosus. It has been reported |! that 
cortisone and corticotropin may induce a 
state of hypercoagulability of the blood, lead 
ing to thromboembolic complications. [a- 
tients with underlying vascular disease 
appear more prone to develop these compli 
cations. The increased coagulability which 
may be demonstrated in certain of these 
patients by a decreased venous clotting time 
is also thought to be directly influenced by 
the dose of corticotropin or cortisone. In 
this case, however, the coagulation studies 
performed failed to reveal any acceleration 
of the clotting mechanism, and it is difficult 
to attribute the central retinal artery occlu 
sions, even in part, to a state of hyper 
coagulability caused by cortisone or cortico 
tropin administration. Although sickle cell 
trait and the skin ulcers probably were a 
manifestation of sickle cell disease, we have 
no evidence that there was any severe 
anoxemia, sufficient to produce intravascular 


§ References 20 to 22 


|| References 23 and 24 
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sickling and subsequent thrombosis. We 
think it highly unlikely that the patient’s 
pulmonary tuberculosis was the cause of the 
retinal vascular occlusions. 

\lthough the sickle cell trait was reported 
to influence pulmonary tuberculosis ad- 
versely,*® a more recent study ** has dem- 
onstrated it to have no influence upon the 
degree or clinical course of the disease. 

(of great interest in this patient’s course 
is the finding that the active pulmonary 
tuberculosis with cavitation, which was pro 
duced initially by the deleterious effects of 
cortisone in causing a healed tuberculous 
lesion to become reactivated and to spread, 
demonstrated healing and arrest of the 
process under antituberculous therapy de- 
spite the continuance of the steroid therapy 
experimental studies in animals and reports 
of the association of reactivation with serious 
spread and dissemination of tuberculosis in 
humans are numerous. It has been reported 
as occurring in steroid therapy for lupus 
erythematosus.# There are certain diseases, 
of which this patient is an example, in which 
cortisone and antituberculous therapy have 
to be combined. The coexistent diseases re- 
quire both therapeutic agents, and it is our 
experience that diseases such lupus 
erythematosus, leukemia, Addison’s disease 
rheumatoid arthritis, and coexisting tuber 
culosis do well when therapy with the two 
drugs is carefully controlled. Likewise, anti 
tuberculous therapy is advocated as a 
prophylactic measure for any patient requir- 
ing prolonged cortisone or corticotropin 
therapy. We employ it, for example, in 
patients who have sarcoid who receive corti 
sone therapy. We have never seen these 
patients develop pulmonary tuberculosis 
\ combined form of therapy of this nature 
has been advocated by others, with equally 
good results.* 

Our patient has her lupus erythematosus 
well controlled, with regression and inactiva 
tion of her pulmonary tuberculosis, with 


{ References 27 to 29. Wells, M., and Wells 
H. A Unpublished observations 
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cavity closure and sputum conversion. Thus, 
when they are needed for over-all therapy, 
cortisone and corticotropin do not exert a 
deleterious effect when they are carefully 
combined with antimicrobial therapy for 
tuberculosis. 
SUMMARY 

1. A case is reported of bilateral central 
artery occlusion occurring in a patient with 
proved systemic lupus erythematosus, sickle 
cell trait, and pulmonary tuberculosis who 
was treated with cortisone. 

2. The and retinal 
these conditions are discussed. 


vascular lesions in 

3. It is concluded that the bilateral central 
retinal artery occlusion seen in our patient 
was most likely due to the systemic lupus 
erythematosus present 

Dr. R. Janet Watson and Dr. Herbert Lichtman 
gave us the use of their laboratory 
Mrs. Ellen Eschenbrenner and Mr 
performed the 
studies 


facilities, and 
Vernon Delgado 
electrophoreti and =coagulation 
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She Ube of Absorbable Ge Fi 


in Glaucoma Surgery 


JOSEPH LAVAL, M.D. New York 


Lhe success of fistulizing operations for 
the relief of hypertension in glaucoma de 
pends in large measure upon the creation of 
a filtering area in the subconjunetival spaces 
\While it can be 


factor is not the 


argued that the filtration 


entire answer to the prob 


lem, as maintained, for instance, in the 


neurohumoral theory, it 1s certainly one of 


the most potent reasons tor the prevalence 
ot these procedures in this country 


In order to secure permanent filtration 


irom the anterior chamber to the immediate 


subconjunctival spaces, many substances 


working upon the principle of the seton op 
eration have been employed, such as threads, 


gold 


cently 


drains, and horsehair, and quite re 


(adeer * has employed acrylic plates 


made of the same material as that used for 


the Ridley implants. Most of these substances 


have been discarded after trial and failure 


because they were irritating to the eye and, 


as a result, frequently increased the amount 


of fibrous tissue proliferation and caused 


rapid sealing of the fistulizing channel. In 


this country the most commonly used sub 


stance is the iris itself, in the iris inclusion 


techniques 


To help obtain good filtration, we previ 


ously suggested the oral use of cortisone, 


hoth pre- and postoperatively, and provided 


experimental evidence in favor of this form 


of therapy.? There are times, however, when 


it is imadvisable to administer cortisone 


or hydrocortisone over prolonged periods 


Moreover, evidence has accumulated * which 


Submitted for 
aval 


publication July 1, 1955 


and Coles, R Unpublished data 


take 
place despite administration of cortisone, the 
ellect 


shows that eventually fibrosis does 


cortisone lasting only a matter of 


months. \ccordingly, we have searched for 
other methods that would not be contraindi 
cated in any patient and that would be longer 


lasting 


fulfills these 
requirements 1s absorbable gelatin film (Gel 
film). 


\ material which we believe 


Gelfilm is a sterile, nonantigenic, ab 


sorbable film, approximately 0.075 mm. in 


thickness, made 


from pig gelatin. While dry 
it feels and behaves like Cellophane of ap 


proximate thickness; when wet it assumes 


a soft, rubbery 


to be 


consistency, which allows it 


fitted to any body surface. Its rate of 


absorption in the body varies with the tissue 


in which it is implanted, being anywhere 


from one to six months 


Using Gelfilm in dogs to replace dura, 


Scheuerman and 


associates * found that in 


animals killed 15 to 28 days postoperatively 
the intact Gelfilm was found eneased in an 
envelope of connective tissue, the outer layer 
adherent to temporal muscle and the inner 
overlying the brain, from which it) wa 
separated by a clear area without any adhe 
In 70-day-old wounds they found only 


isolated Gelfilm 


ssue envelope, 


SIOTLS 


fragments of \mazingly 


enough, the fibrous ti 


where 


the Gelfilm had been, maintained a separation 


between the and the 


latter 


outer inner layer, the 


layer being continuous with intact 


dura. Microscopically the cellular reaction 


Was nunimal, consisting of a few round cells 
an occasional polymorphonuclear cell, but 


no giant cells. This lack of cellular reaction 


applied to all 
they 


animals regardless of when 


killed. Weisel and as 


similar results 


were sociates * ob 
with 


the Gelfilm as a substitute for human pleura 


tained when 


working 
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Thus, adhesions between dura and brain, 
and pleura and lung, were apparently pre- 
vented by Gelfilm. Weinmann and Correll,” 
working on Gelfilm implants in muscles, 
that the the 


Gelfilm had been was similar microscopi 


showed site where absorbed 
cally to a lesion created by merely separating 
the muscle fibers 

Here, then, was a material which we felt 
would be ideally suited to ocular surgery in 
view of its nonantigenicity, its lack of undue 
inflammatory reaction, and its slow absorb 
ability, leaving a clear space beneath it. We 
felt that it would be especially suited to those 
cases in which the filtering bleb becomes 
extremely large. This condition 1s usually 
due to adhesions about the bleb which pre 
vent the subconjunctival dissipation and ab 
sorption of the aqueous from the anterior 
chamber. As a result, backflow ensues, with 
hypertension and failure of the procedure 
Very frequently, merely cutting into the 
bleb and spreading the scissors will cause 
the tension to decrease as the aqueous finds 
new subconjunctival channels for filtration 
We felt that Gelfilm could be used to pre 
vent these adhesions and to provide a larger 
subeonjunctival drainage area, and that it 
could also be employed as a seton overlying 
the iris as it the anterior 


emerges trom 


chamber in the iridencleisis operation. \We 
conceived the idea of placing a strip ot 
Gelfilm between the conjunctiva and the 


prolapsed iris over the episcleral tissues to 
prevent adhesions of the conjunctiva to the 
the 
following animal experiments in order to test 


episclera Accordingly, we undertook 
the validity of this concept 


ANIMAI 


EXPERIMENTS 


MATERIAL AND TECHNIQUE 


\ 


iges ol 


total of six between the 


All rabbits 


tetracaine hy 


abbits 


} and 6 months, 


(12 eves), 
were employed 
eceived topical anesthesia with 2% 
lrochloride and intravenous pentobarbital (Nembu 


ach 


inimal received 300,000 units of procaine penicillin 


tal), 6 mg. per kilogram of body weight 


(> intramuscularly 


1 


consisted of dissecting a large conjunctival flap in 


Iwo techniques were employed: Procedure 


the equatorial region and placing a strip of Gelfilm 
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The 


in place. 


measuring 4% 20 mm. on the 


con 
Pro 


epis lera 
junctiva was then sutured tightly 
cedure 2 consisted of making a large conjunctival 
flap beneath the nictitating membrane, dissecting it 
down to the 


this 


sclera and clearing to the limbus. At 
was made into the 
Gelfilm 


into the 


point a keratome 
anterior chamber A 
3x15 then 


chamber in such a manner that one-half was within 


section 
strip of measuring 


mm, was introduced anterior 


the anterior chamber and one-half was lying on the 


sclera. The conjunctiva was then tightly closed 


RESULTS 
In all the rabbit eyes examined, regard 
less of the duration of the Gelfilm implanta 
the the 
reaction 


tion, constant finding was total 


absence ot any inflammatory 
Whether the substance was placed in the 
anterior chamber or subconjunctivally, the 
that the 


implantation was an occasional round cell 


most could be found at sites of 
and here and there a fibroblast. The Gelfilm 
itself, as absorbed, broke up into small frag 
ments, which disappeared without leaving 
any trace. No foreign body reaction was 
found on any of the slides prepared. An 
other unusual aspect of these slides was the 
presence of large clear, empty spaces where 
the Gelfilm had been present ‘The laxness 
of the subeconjunctival tissues resulted in 
these spaces not becoming obliterated. They 
were not lined by fibrous tissue. However, 
these spaces were also present when the Gel 
used as a seton into the anterior 


film was 


chamber, Figure 1 shows the eye of a rabbit 


killed at the end of eight weeks in which the 


Gelfilm had been placed on the episcleral 
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ABSORBABLI 


GELATIN 


FILM 


IN 


GLAUCOMA FILTRATION 


igure 


tissue, Figures 2 and 3 are both enlarge 
ments of areas from the picture. The large 
clear areas and the absence of inflammatory 
reaction, with and without the presence ol 
the Gelfilm, are amply demonstrated. Figure 
$t shows an eye with Gelfilm in the anterior 
chamber, and Figures 5 and 6 are enlarge 
ments of Figure 4. Here, again, after six 
weeks, it is apparent that there is no inflam 
matory reaction. The signal lack of reaction 
to the Gelfilm in the eyes and the absence 
of any foreign body reaction make one think 
that the Gelfilm is dissolved by some enzy 
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bigure 6 


matic action that digests it down to compo- 


nent molecular elements, domg away with 


the mechanical reaction of an inflammatory 


tissue response to a foreign body 


CLINICAL APPLICATION 


Ikneouraged by these results in rabbit 


eyes, in which there was no inflammatory 
reaction, and by the results of its use on such 
delicate tissues as the brain and the lung, 
we decided to use it in human eves 

Our technique was as follows: The con 
junctival flap was prepared as in any iris 


6R0 


inclusion operation, An incision was made 
through conjunctiva 10 mm. above the limbus 
and through Tenon’s capsule about 5 mm 
externo incision 


above the limbus. An ab 


was made 2 mm. above the limbus, and the 
iris was withdrawn and cut across the pupil 
lary zone, After one pillar had been allowed 
to retract into the anterior chamber, a piece 
by Gelfilm measuring 4 10 mm. was placed 
over the prolapsed Iris pillar so as to be 
parallel to the limbus (Fig. 7). The Gelfilm 
when wet is quite pliable and falls easily 


into the curve of the globe. Conjunctiva and 


1.4 
ey 
Figure 5 
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benon 


cap ule vere then closed with con 


tinuous QOOOOO chromic absorbable surgical 


sutures, care beme taken to place the suture 


close together in order to secure very ught 


closure wound hie alter-cy 1 


routine for that many ordinary ints 


proce cure 


Postoperatively, there is no un 


due reaction from the procedure, There ts 


no undue inflammatory re to the rel 


porise 


Phe Gelfilm remains distinguishable from 


the time of the postoperative dressing until it 


Han) becatse the 
extended beyond the 
vick. 


lo three 


remamed visible 


months, as shown bagure 
Its disappearance 


kind, a 


marked by ab ence ol 


reaction ob any hown im bigure 9 
also used case 


\iter the 


Lately we have 


of detached retina chathermay 


puncture have with or wathout 


scleral or lame Wear 


resection, and betore the 


rectus musele is sutured back to ats oryinal 


insertion, large flat piece ol 4 


placed availst the sclera Phe and 


comypunictiva are 


(aelfilm 


ewn over the underlying 


prevents adhesions of the 


and of the muscle to the clera, 


ORBA LATIN FILM iN OM 
; 
absorbes lItcan b cn pust beneath 
the conjunetiva. So fat e have carrie it 
t| procedure on a total ot 24 patient he 
rst case as cone ; mitt an 
cus is there any postoperative ele ond 
tension. Tn all but three the nower 
4 
let | cid not the ition 
SS 
is excellent. as evidenced by t ow tension 
tie 
vith the conjunetiva rather thas ith t 
ivi lt is assumed that this was due to tl 
and pushing ageMmst the con 
—_ of the Cie lth at 
| re 4 


making secondary operations easier of per 
In the few patients in whom we 
Geliilm 


have used it, we have found the 


quite fragmented and partially absorbed, 


with no conjunctival or muscle adhesions 


observation will be reported soon, a 


paper. We 


that Gselfilm be used in evelodiathermy opera 


a separate would also suggest 


tions, in which at should be placed over the 


clera after the diathermy punctures and 


hefore the conjpunetiva sew 


ubsequent operation should be neces 
ary, or an enucleation indicated, as in case 


absolute glaucoma, it would be easy to 


ect the comnpunctiva tree trom the clera 


Arnold Turtz performed some 
periment Mi Kut Bach and 


on prepared the eye 
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ARTHUR JAMPOLSKY, M.D., San Francisco 


The ability of human bemgys to suppress 
or inhibit a part of the binocular visual field 
in strabismus, and only that part of the visual 
field which is confusing to visual orientation, 
is a remarkably subtle property. It is a well 
fact that full 


binocular fusion in one position of gaze but, 


known patients may have 
because of extraocular muscle noncomitancy, 
such as an overactive inferior oblique, may 
the field in 


The suppression 


suppress a part of binocular 


another position ot gaze 


is called upon only when needed. In concomi 


tant strabismus, the region of suppression 
may be shown to have a border at the verti 
cal decussation line through the macula 
(hemiretinal), which is its most constant, 


interesting, and clinically useful charac 
Terist 

It is the purpose of this paper to emphasize 
the clinical advantage of simplicity in test 
ing procedures in the determination of the 
characteristics of suppression strabismic 
patients, to outline the quantitative and quali 
tative aspects of suppression by climeal and 
laboratory tests, and to point out the impor 
tance of the hemiretinal border (at the decus 
sation line) in the regional suppression found 
in strabismus 
differences have 


Henuretinal funetional 


been mentioned on previous occasions in the 


literature. The extreme climeal importance 
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Society for the 


Blindness 


Prevention of 


of Suppression in 


the 


of such functional ditferences between 


nasal and the temporal part of the retima 
has not been fully appreciated. The recogm 


tion of such ditferences leads to a better 


understanding of the phenomena observed 
in examination of strabismic patients and 
provides a practical and useful climeal con 
cept in treatment. The hemiretinal difference 
in suppression may be used advantageously 
both the 


orthoptist and the surgeon as an aid in the 


in the treatment of strabismus by 


attainment of fusion, Recognition of the use 
fulness of the hemiretinal border to the re 


gion of suppression ino strabismus wall im 


some cases make a difference between surgi 
cal sailure and fustonal cure during the 
mediate postoperative period 


Before the hemiretinal characteristics ot 


suppression in strabismus are discussed, some 


previously known facts concerning the na 


ture Ol suppression and related 
will be 
the 


vestigation of suppression will be discussed 


sensorial 


anomalies reviewed, and the factors 


involved in laboratory and clinical i 


GENERAL NATURE OF SUPPRESSION 


Visual suppression (inhibition, neutraliza 


tion, extinetion) is an aetive internal in 


hibition, and, like other 


sensory inhibitions, 


is a type ot conditioned retlex.' Suppression 


is an active, acquired process of repression 
with a purpose, and is extremely common in 
binocular 


Vision 


Suppression strabismus 


is a binocular act, when both 


existing only 
eves are open and usually developed tw avoid 
a bothersome diplopia 


CHARACTERISTIC OF SUPPRI ION 93 


STRABISMUS 


The suppression in strabismus (a) 1s con 


fined to a speciiic region or regions, 
exists under conditions of binocular vision 
only, (¢) may be demonstrated primarils 


lrabismus 
| . 


jor similar contours, (d) requires a short 
latent period to become manifest, and (e) 
differs markedly in the developmental period 
before visual adulthood is reached (approxi 
mately aye 6 years) and after visual adult 
hood. The suppression is always regional 
This may be easily demonstrated by plotting 
the functional suppression scotoma by tangent 
screen methods or by demonstrating diplopia 
when the image in the eye with the suppres 
ston scotoma is moved to other parts of the 
retina by a prism placed before it. The re 
gion or area of suppression may be large 
or small in extent, but the suppression may 
not necessarily be deep. The area may be 
small in extent, yet the suppression may be 
very profound, Suppression may exist for 
aistance fixation alone and not for near, 
or vice versa, Suppression is a convenient 
luxury that is called into use when needed 

Ihe extent of the revion of suppression 
may be determmed conveniently by the use 
of a rotary Risley prism or by haploscopic 
targets, by techniques to be deseribed pres 
ently 

The region of suppression exists for condi 
tions of binocular vision only, that is, in the 
stralnsmme patient when both eyes are open 
with the normally fixing eye fixating an 
object. The region of suppression may then 
he plotted by binocular perimetric or tangent 
screen methods and is a functional seotoma 
found in the deviating eye under these condi 
tions. No such seotoma is found when the 
deviating eye is fixating alone. In alternating 
strabismus the regional scotoma is found in 
the deviating eye only 

The regional suppression strabismiuc 
patients may exist for similar contours only 
Testing situations which alter the exact 
sinnlarity of contours in each retinal image 
that exist under conditions of usual, every 
day visual situations, may he sufficient to 
alter markedly the characteristics of suppres 
sion found, Quantitative, as well as qualita 
tive, variations occur, so that suppression 
may also involve dissimilar contours, as well 
as color, light, and motion, Characteristically, 


however, suppression in strabismic patients 
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exists solely for similar contours in an un 
trained patient 

There is a latent period associated with 
the phenomenon of suppression. It takes time 
to suppress. If an object is presented to a 
deviating eye so that the image falls upon 
a normally suppressed area, and the time 
of exposure 1s sufficiently short, the suppres 
sion may not become manifest. A_ brief, 
flashing exposure by cover test or major 
amblyoscope flash procedure is frequently 
sufficient alteration of the usual continuous 
Inlateral ocular perception to eliminate the 
suppression completely. Such a brief single 
flash exposure reveals interesting differences 
with regard to foveal phenomena in eso 
tropic and exotropic deviations 

Diplopia may be elicited within the nor 
mally suppressed eccentric retinal area in 
strabismic patients by utilizing the 
latent peried of suppression while fixing a 
light source. If an opaque cover 1s placed 
before the deviating eve and removed only 
momentarily for a brief flash exposure of 
the deviating eye, diplopia sometimes may 
be elicited. With some acutely observing 
patients, extremely transient diplopia will 
he recognized, which quickly fades if the 
cover ts quickly removed and not replaced 
This demonstrates the presence of a latent 
period in the physiological process of sup 
pression 

\ similar latent period ot toveal suppres 
sion may be demonstrated only in certain 
patients, usually exotropes. In this clinical 
procedure, with habitual fixation patterns in 
force, a brief flash exposure and prompt 
reocclusion of the strabismic fovea may re- 
veal a remarkable momentary enhancement 
of visual acuity by the deviating fovea, as 
well as correct localization, while the fellow 
eye still maintains fixation 

Influence of Age The ability to establish 
new patterns of suppression is great dimin 
ished after the age of 6 years. This delinea 
tion is more or less arbitrary, but clinically 
useful, Thus, acquired diplopia in an adult 
patient as the result of a paretic strabismus 


is rarely met by the development of a region 


; 

(i 


SUPPRESSION 


S/RABISMUS 


of inhibition. The diplopia persists. The sec 


ond image may be “ignored” * but may be 
consciously recognized and accurately local 
ized if desired. This is not so in true sup 
pression, where an actual functional scotoma 


may be plotted under binocular conditions 


The factor of age in suppression has other 
implications for the strabismic patient, tor 
it is probable that the development of anoma 
lous retinal correspondence is dependent upon 
the development of suppression, After visual 
adulthood has been attained, it is infrequent 
to note the development of new regions of 
suppression or the establishment of anoma 
lous retinal correspondence ‘| hus, before the 
age of © years, an alternating exotrope with 
equal vision who is surgically converted into 
then acquire appropriate 


an esotrope Way 


sensory changes to this new. situation and 


ultimately become a constant monocular 


esotrope with amblyopia and suppression. A 

similar surgical overcorrection in adult life 

usually results in persistent diplopia 
Suppression being 


the ability 


a perceptual pattern, 
wr change it depends 
Like 


wise, the patient who has developed suppres 


to acquire 


upon past experience and attention 


sion early in life may find it difficult to estab 
lish new patterns later. For example, through 
orthoptic training im adult life, areas of sup 
be erased in the mind’s eye, 


pression may 


sometimes with disastrous visual results to 


the 


attained 


patient unless fusion 1s subsequently 
In adult life suppression is a one 


old 


new 


way street, msolar as one may 


establish 


cTrase 


suppression patterns but not 


ones 

In normal adults with full binocular tusion 
and normal retinal correspondence, if one 
eye is forcibly rotated nasally or temporally 
with forceps to produce a manifest strabis 
mus, the subject becomes aware of two dis 
The that 


is, he will see the same object in two different 


turbing factors first is diplopia ; 


places in space. This is because the fovea 


of one eye and an eccentric point in the 
fellow eye receive an image of the same 
object. Secondly, he becomes aware of an- 


other phenomenon, known as confusion. This 


is due to the fact that the fovea of the fixat 


ing eye and the fovea of the deviating eye 
each receive different) images. According 
to the laws of visual localization, these two 


sharply defined, different images will he 


perceived as if localized in the same place 
in space. If it were possible, in the squinting 
eye, to suppress the image at the eccentric 
area on the retina, which is received sharply 
defined by the fixating fovea, the diplopia 
small 


would be eliminated. Only a relatively 


area in the deviating eve would have to be 
blotted out of suppre ssed 
blot 


the image on the fovea of the deviating eye, 


If, now, one could out of suppress 


the confusion would also be eliminated 
(Fig. 1). Indeed, just such a thing occurs 
in a child with strabismus. As previously 


discussed, an infant has a remarkable power 


of actively inhibiting the image received by 


certain areas of the retina in order to elimi 


nate disturbing factors in his visual orienta 


tion. Such suppression may develop wath 
vreat facility and be easily altered during 
visual infaney, after which time the visual 


patterns are sufficiently fixed that it is rare 


lor new areas of suppression to develop 
CLINICAL MEASUREMENT OF 


PPRI 


IN STRABISMI 

In the past, the major ambloyscope, the 
Worth four-dot test, and other, more com- 
plicated clinical tests have been used to deter 
mine the presence or absence of suppression 
These tests usually 
to the 


a Strabismic patient 


add little knowledge 


simiple observa 


* Reterence 3. In the English literature there is 


no appropriate term to describe the eccentric retinal 
area in the deviating eye upon which falls the sare 
nage as that received by a fovea of the fixing eve 
Ihis has been termed the Deckstelle by Lanksz 
It is the “retinal area which 4 covered in the 


squinting eye by the image of the fixation object 


Since this area is usually determined by appro 
priate measurements with prisms or haploscopt 
devices, such as the major amblyoscope, we shall 
use the descriptive term “zero measure point” 
to deseribe the “straight-ahead position” or the 


position of the eccentric pomt in the deviating eye 


which receives an image of the object fixated by 
the fovea of the fellow eye, with zero setting of 
the major amblyoscope, or with zero prisms used 
in the cover test procedure (Fig. 1) 
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tion that if an untrained strabismic patient, 
when observing an ordinary light under 
casual conditions of binocular vision, in a 
well-lighted room with both eyes open, with- 
out the use of any instrumentation, reports 
that only one light is seen, he therefore must 
he suppressing some retinal areas 

Phe determination of the exact character 
istics and extent of the suppression area, 
however, presents a different problem, for 
suppression or inhibition is one of the subtlest 
and most alterable properties of all sensorial 
anomalies. In order to measure these char 
acteristics, one must have the conditions of 
testing very precisely simulate that of casual, 
everyday seemp. This qualification is not 
met in many of the complex clinical and lab 
oratory testing situations, with consequent 
confusion resulting 

\Iterations of any of the following vari 
ables during clinical testing procedures may 
modity, or even completely eliminate, sup 
pression 

(a) Fixation. One should have the usually 
fixing eve fixating during the measurement, 
without a conscious effort toward altering 
the usual fixation relationships. Altering the 
color of the image seen by one eye may be 
sufficient to establish diplopia. Any method 
utihzing colored filters or lights may be a 
sufficrent change to prevent proper examina 
hon ot the exact characteristics of suppres 
ston 

(/) Peripheral fusion. Elimination of the 
full expanse of peripheral fusional stimuli 
frequently atfects the character of the axial 
and hemiretinal suppression. There is some 
evidence to show that a peripheral fusional 
tunulus has a differential effect upon the 
uppression existing im convergent as com 
pared with divergent deviations. It should 
he remembered that the major amblyoscopes 
in common use limit the etfective field to 
approximately 20 degrees in extent 

(¢) Trammg of patient. An untrained 
patient gives more valuable information as 
to the character of suppression than one 
who is aware of various possibilities in. the 
procedure, or one who has been repeatedly 
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tested. The initial measurements made in 
the determination of the suppression char 
acteristics may be the most accurate, despite 
the desirability of repeated tests for statis 
tical evaluation 

If all the possible check marks for suppres 
sion are pointed out to the patient prior 
to testing, a very different result may be 
obtained as compared with the examination 
of a completely naive patient. Once tested 
one may no longer have the same visual 
conditions in the patient 

(d) Attention. Altering or redirecting the 
attention of the patient being tested may 
affect the determinations. Retinal rivalry 
and suppression are closely related to the 
factor of attention. Therefore, the results 
may be significantly altered by directing the 
patient's attention to some particular aspect 
of the testing situation. For example, strongly 
directed attention to a particular contour 
ina haploscopic target before one eye may 
result in a relative Joss of normal retinal 
rivalry. This, therefore, is a type of suppres 
ston 

(e) Witferential Hpressiveness \ di 
lerence in illumination, or sharpness of con 
tour and resolution, mav sufficient. to 
direct attention to one of the two retinal 
unages and thereby affect suppression deter 
minations. Any dissimilarity of contour or 
color may induce retinal rivalry or may 
enhance or eliminate existing suppression 
In the examination of the exact characteris 
tics of suppression in strabismus, one must 
mamta exact similarity in the object ol 
regard and avoid procedures which may alte: 
the similarity of the images formed in the 
two eyes 

It is to be emphasized, therefore, that, Wn 
order to elucidate the exact characteristics 


of suppression in. strabismus, the conditions 


of testing must simulate everyday seeing 
patterns as closely as possible, because of the 
possibility that even slight alteration in any 
of several variables may grossly affect the 
results. By meticulously designed examina 
tion we may force the suppression to vanish 


into obscurity 
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PPRESSION S/RABISMUS 


An example of this is the Worth four-dot 


test, which utilizes red-green goggles and col 
ored lights, without peripheral visual stimula 
tion, and is often done in a dark room undet 
conditions not ordinarily existing im habitual 
It has 


alteration im 


seeing patterns already been noted 


that simple color may 


With the 


usual-size four-dot test, there is appreciable 


com 


pletely eliminate the suppression 


separation ol the colored hvhts, and it ts 


possible to miss a rather significant area ot 


suppression. This is) best exemplitied by 


patients who have a small angle ot esotropia 
actual deviation, 


dots 


of about 5/4.), with an 


who may “fuse” all the correctly 


and 
be nusinterpreted as being without suppres 
full Many 


especially non 


and with binocular fusion 


of these « 


ASES, those with 
accommodative postoperative esotropia, can 
he demonstrated to have a mantlest strabis 
mus with anomalous retinal correspondence, 
with suppression of both the squinting tovea 
and the eccentri 


Vet 


strate no suppression with good “fusion” by 


“zero measure point,” by 


other tests uch a patient may demon 


the gross four-dot test 

Smaller Worth four-dot tests, with a small 
total subtense, are available and often lead 
The 


\Vorth four-dot test is but a gross determina 


to different interpretation usual 


tion of suppression and, in 


the 


my opinion, has 
i doubtful pla ein 
the 


It ts 


armamentarium to 


determine presence or absence of sup 


pression superfluous at times to depend 


upon artificial laboratory experiment 
which may lead to misinterpretation ot the 
facts of suppression when common-sense de 


duction may be more profitable 
Historical Revie 


many attempts to measure the areas ot sup 


l here have heen 


pression in strabismus, with regard to the 


extent and characteristics, by both labora 


tory and clinical procedures. A. Graete * wa 
that there was ‘‘re 


the 


one of the first to show 


gional exclusion” in squinting eve 


Travers ° contributed a very comprehensive 


study of the different regions of suppression 


in strabismus by utilizing a laboratory set 


up consisting of a perimeter and colored 


filters before the eves, with colored lights 
to differentiate the images seen by each 
eve With this and sinular laborator pro 
cedures, he was able to demonstrate that 


under conditions of binocular viston 


strabisiin patients there is an area in the 


squinting eve which recerve the ol 


the object fixated by the nonsquinting eve 


that characteristically is) suppressed. Such 


a suppression area exists in the squmting: eye 


only under conditions of binocular viston 
li the strabismoiu 1 of an alternating ty ye 
and the fixation 4 changed so that now the 


fellow eve is the deviating eve 


functional scotoma will be found im the 


No 


(eccastonally 


deviating eve uch scotoma is found 


monocularly especially in 


amblyopia, Pravers was also able to demon 


strate an area ol suppression corre sponding 
to the trabisnue fovea. Travers found the 
foveal area of suppression more diffieult: to 
measure and demonstrate under the condi 
tions of his experiment. These and many 
other experiments by Travers were tunda 


mental landmarks im the understanding of 


suppression in the binocular aet ot straln 


mic patients. At that time the necessity of 


maimntamimy exact conditions of casual seemy 
when determining the characteristics of sup 


pression was not fully appreciated 


Fifteen vears later, commenting upon 
the work of Travers, Lanksz 7 wrote 
We do not question the results arrived ato b 
Travers and other workers in this field. They did 
find some kind of scotoma The trouble as in the 


philosophy of such experment «| 


experiment which torget about the total invest 


yvative situation while allegedly testing the behaviour 
ot localized retinal element Squinter dont usually 
run around with slanting placed agamst 
one of them eve on ith red and green gopule ly 
case you place a small slanting mirror im tront 
my right eye, preventing it trom fixating the target 
fixated by my left eve. and Wo you then move some 
object, say a pin, across the screen (a tangent reey 
observed only by the right eye), presenting it ton 
rivit fovea. too, get a tunctional scotonia het 
ever the image of your pin moves acro " riglit 

yea lhe two toveas cannot ever ee two thing 
in exactly the same tocu One of them i i 

Linksz,” p. 57 
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4 


give way. bor this I don’t have to be an alternating 
squinter 


These comments emphasize the poimt that 
such highly artificial laboratory set-ups used 
in the measurement of suppression in bi 
nocular vision are subject to the difficulty 
that the exact characteristics of the suppres 
sion may be difficult to elucidate. Neverthe 
less, the treatise by Travers was a large step 
forward in our understanding of the nature 


ol suppression 


KISLEY PRISM 


The qualitative and quantitative character 
istics of strabismic suppression may best 
be measured under ordinary visual condi 
tions by a device which does not alter any 
of the variables mentioned in the foregoing 
discussion, Although a perfect test is not 
realizable for clinical purposes, a hand-held 
Risley prism acceptably fulfills most of the 
requirements. This simple clinical method, 
with the patient unencumbered by colored 
ylasses or filtered lights, with the usual 
fixation habits under room illumination, re- 
veals some interesting facts. Under such 
circumstances the absence of diplopia in the 
presence of an unmistakable strabismus in 
dicates the presence of suppression of the 
“zero measure point.” In such cases it may 
usually be assumed that the onset of stra 
bismus was during visual infancy, when 
suppression was capable of establishment 
The presence of diplopia under such cir 
cumstances may indicate an inability to 
suppress, or a visually trained patient, or 
a strabismus with onset after visual adult 
hood, By means of a noncolored Risley prism 
placed before the deviating eye, one may 
measure the extent and depth of the region 
of suppression. With the patient fixing a 
distant light im the primary plane under 
the conditions described above, the amount 
of vertical prism before the deviating eye 
is gradually increased. An amount is soon 
reached whereupon the patient becomes 
aware of diplopia. Similarly, if one intro 
duces vertical prism im an opposite direc 
tion, of an approximately equal amount, 
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diplopia will again be observed. The depth 
of suppression within this region is greatest 
at the “zero measure point,” as may be 
demonstrated by slightly changing the color 
of the image falling on “the zero measure 
point” by introducing a light red filter be 
fore the strabismic eye. Diplopia will usually 
not become evident for the “zero measure 
point’ unless a very deep red filter is intro 
duced to produce a greater differential im 
color between the two images. If the image 
in the deviating eye 1s displaced in any direc 
tion from the zero measure point by the 
introduction of an uncolored prism of in 
sufficient amount to produce diplopia (within 
the scotoma or region of suppression), one 
may then elicit the presence of the second 
image by introducing a lightly colored filter 
before this eye. It was previously noted that 
diplopia may also be elicited by utilizing the 
latent period of suppression through a brief 
Hash exposure of the deviating eye by an 


opaque cover, which is rapidly replaced. 


The gradual increase in power of a ver 
tically placed Risley prism in front of the 
deviating eye reveals that with repeated 
measurements the vertical extent of the area 
of suppression diminishes. The hemiretinal 
decussation borderline usually remains fixed 
with repeated measurements. A great many 
repetitions of the measurement in the vertical 
meridian, starting from the “zero measure 
point,” cause a sufficient shrinkage of the 
border of the functional scotoma, so that 
eventually spontaneous fleeting diplopia may 
he observed without prisms. This demon 
strates that each determination of the pres 
ence of suppression in any testing situation 
serves to make the suppression less evident 


and is, in effect, orthoptic training 


In a completely naive patient so tested 
for the first time, it will be found that the 
vertical extent of the region of suppression 
is greater if measured from within. the 
scotoma centrifugally, as compared with a 
measurement from the diplopia area toward 
“the zero measure point.” The border of 
the scotoma is pushed in either direction, 
much in the same fashion as in the tangent 
screen plotting of pathologic scotomata 
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The training effect of repeated measure 


ments ol suppression may be demonstrated 


also by the introduction of a red glass hilter 
before the deviating eve. Sometimes a rela 
tively few repeated introductions of the red 
vlass before the deviating eve may tem 
porarily eliminate suppression and establish 
diplopia atter the red glass 1s removed, In 
deed, an elaboration of this technique is 
the method used by 


very orthoptists to 


eliminate suppression in indicated cases as a 


part of the orthoptic training technique 


It should be emphasized that an expression 
of the character of retinal correspondence 


(normal or anomalous) is a reflection ot 


relative localization in visual space, and 


should in no way be based upon the degree 
of suppression. There have heen attempts 
hy some authors to base the classification of 
anomalous correspondence upon the char 
acter and size of the suppression area at the 
conflict with 


subjective angle. This is in 


fundamental definitions. Every patient with 


constant strabismus has some suppression 


it “the zero measure point’ if the onset of 
strabismus was during visual infane, and he 
was capable of establishing suppression. The 
size of the suppression area varies considet 
ably with different patients, and 1s found to 
he very small in some cases of long-standing 
strabismus in so-called harmonious anoma 


lous retinal cor respondenc 


Ixamination of the horizontal extent of 


the regional] suppression in strabismus re 
veals the most interesting of jts character 
istics and the most clinically useful. Gradu 
ally increasing the Risley prism power in 


the horizontal meridian before the deviating 


eye will delineate an egy shaped area of 
suppression bounded by a vertical line at 
the nasal temporal decussation which in 
cludes the macular area on one side, and 


by a variable area around “the zero meas 


ure point” on the other side (Fig. 1). In 


strabismic 


the 


equal-visioned eves diplopia is 


elicited as macular vertic al 


as 


meridian the hemiretinal boundary ) 1s 


passed. The suppression area extends slightly 


further in amblvopic eyes 


functionally 


that 


vertical 


It appears, therefore, 


there is an imaginary line (decus 
sation line) almost through the macula of 
the deviating eve, separating the eye into the 
nasal and temporal retinal areas with respect 
to the border of suppression, in either eso 
tropia or exotropia.4 

to make all the 


for 


It ts at all necessary 


mheasurements 


not 


deseribed above proper 
clinical evaluation of the strabismic patient 
However, awareness of the characteristics 
of the region of suppression is extremely 
valuable. For example, in orthoptic training 


to eliminate suppression, utilization of more 


“ZERO MEASURE* 


POINT 
Na Supression >/ | 


Region 


Diagrammatic representation of 
retina of a strabismic 


big. 1 
of suppres 


region 


on the patient 


the variables, such as latent 


period, alteration in color 


than one of 
or simularity of 
contour, fixation, and attention, will prove 
more beneficial than if a single technique is 
used. Similarly, knowledge of the revional 
and hemiretinal nature of the border of sup 
pression may be utilized in the postopera 
with surgically undereorrected 


tive patient 


strabismus by prescribing prisms of such 


a strength as “optically to complete” the 


surgical procedure by displacing the imaye 
t Linksz * (pp. 349 and 351) state “Tt is 


ceivable that such a thing as a 


harp dividing verti 


cal line should exist in the macula or the retina 


There can be no functional fis ion through the fovea 


just because there is a fissure between the two 


halves of the brain Our statistical hypothesis 
bids then for lack of perfect plitting of the macula 
and for its bilateral representation 


ORG 


/ 
/ 
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trom within the region of suppression to 
the opposite hemiretina, where diplopia will 
be eheited, This procedure, as a temporary 
postoperative orthoptic measure, is of especial 
undercorrected 


value in intermittent exo 


tropia, The important clinical utilization of 
the knowledge of the regional hemiretinal 
nature Of suppression in the Inanagement 


of strabismus (by establishing diplopia ) 
immediately after operation through surgical 
overcorrection 1s not always fully appreciated 
(ther factors, however, may sometimes 
contraindicate surgical overcorrection 
Clinical observations of these characteris 
tics Of suppression in strabismus have been 
emphasized by Posner and Schlossman.® 
They observed that a surgical overcorrection 
of a strabismus produces spontaneous di 
plopia postoperatively most patients. In 
deed, the need 


amount ot overcorrection 


he only 2 or 3 to produce diplopia. One 
lrequently observes patients with postopera 
tive overcorrection of the strabismus who 
volunteer the fact that they are experiencing 
diplopia. In horizontal 


such a patient, if 


prisms, of such an amount as effectively 
to reproduce optically even a slight under 
correction of the strabismus, are now placed 
hetore the eyes, the diplopia disappears The 
mage now falls on the usually suppressed 
henmuretinal area 

I.xceptions to the phenomenon of decus 
sation line border of the regional suppres 
sion are cases of long-standing strabismus 
i adults, in whom even a small change in 
the angle of strabismus produced surgically 
may result in diplopia, regardless of over 
or undereorrection, Deep amblyopia in one 
eve may also obscure these findings 

Further characteristics of the region of 
suppression and its relationship to other 
sensory phenomena in strabismus, such as 
anomalous retinal correspondence, may be 
elucidated by using haploscopie picture tar 
gets with multiple contours utilizing the full 


peripheral fusional areas 


HAPLOSCOPIC TESTS 


The hemiretinal regional character of sup 
pression in strabismus may be demonstrated 
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convemently with the commercially available 
major amblyoscopes or with the twin Polar 
oid projection apparatus These methods 
adhere more closely to the general concept of 
exact similarity of targets, 1. e., multiple con 
tours in pictures rather than a light source, 
and thus, by more closely simulating habitual 
seeing experiences, reveal other subtle char 
acteristics within the region of suppression 
The most condition that 


must 


he met in such tests is that similar targets 
be used Orthoptists 


to avoid the use of 


have long been taught 
simular targets the 
measurement of anomalous correspondence 
and other sensory anomalies on the major 
amblyoscope because of the possibility that 
anomalous peripheral fusion may take place 
or sudden changes in the angle of deviation 
nay occur. specially in the realm of orthop 
tic treatment, these possibilities are very 
real indeed, and it is wise for the most part 
to heed these time-worn warnings, unless 
close check is maintained upon the relative 
Most 


ot these complications may be avoided by 


position of the patient’s visual axes 


the use of dissimilar targets. However, in 
investigating the true character of suppres 
sion in strabismus, many interesting things 
may be learned by use of the major amblyo 
scope or the projection apparatus utilizing 
similar targets if one maintains control of 
the fixating eye and maintains careful check 
at all times for shifts in fixation or in the 


angle of deviation 


Phenomena Observed with Dissinilar 


Haplose 


Targets It has been known 
lor some time that, although some strabismic 
patients may not obtain so-called first-degree 


fusion on the mayor amblyoscope (simultane 


ous perception of dissimilar targets), they 


may obtain second- or even third-degre: 


lustion with similar targets. This true 


even’ when careful check is made by the 


exanniner to avoid changes in the angle oft 


deviation, and when the full extent of the 
visual field of the major amblyoscope is 
used. In the light of the previous discussion 
this really should not be surprising, since 
first-degree fusion, as usually measured on 


the major amblyoscope with dissimilar tar 
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yets presented to the two eyes, is an entirely 


artificial circumstance. Thus, one must ex- 


pect occasional bizarre findings and be 


cautious about their interpretation when the 


conditions of casual seeing have been dis 


turbed. Dissimilar targets may cause atten 
tion to be directed more strongly toward one 
of the pair of haploscopically presented tar 
gets, thereby 


altering retinal 


rivalry sufficiently to simulate suppression 


physiologic 


ot one target. However, the use of dissimilar 
targets on the major amblyoscope for the 
the retinal 
correspondence has been advocated for good 


determination of character of 


reason stimulus to 


less 
that 
deviation remains relatively constant and a 


more 


Their use. offers 


fusional movements, so the angle ot 


accurate relative 


visual localization may be made. In the cus 


determination — of 


tomary manner of determining the character 
of anomalous retinal correspondence on the 
inajyor amblyoscope with the use of dissimilar 
targets, one usually finds an area of suppres 
sion at the subjective angle 


Investigators have long been puzzled by the 
observation that the subjective angle is fre 
quently found to be between “the zero meas 
ure position” and the objective angle rather 
than at “the zero measure position,” as it 


“should” be, te anomalous 


harmonious 
correspondence, Since simultaneous percep 
tion of dissimilar images is an extremely arti 
ficial circumstance, it should also not be 
that 


confused 


surprising relative visual localization 


becomes under these conditions 
When the area of suppression around the 
subjective angle so determined is of such a 
depth or extent that it confuses the deter 
mination, one may use alternative methods 
to define it more accurately. Major amblyo 
scope targets are limited in extent to approxi 
mately 20 degrees, which ts sufficient for the 
determination of the subjective angle in most 
patients. The peripheral expanse of the field 
with the use of Polaroid projection apparatus 
is practically unlimited 


the 


In our experience 


dissimilar targets (Fig. 3) have been 


found to be most useful in the determination 
of the subjec tive angle because of the absence 


of overlapping check marks, while including 


2.—Diagrammat 


(Zone B) 


Fig 
ot suppression 
and point B 


representation ot 
bordered by 


region 


lovea 


as large a peripheral area as the amblyoscope 
will allow. The habitually fixing eye continu 
ally fixates the small dot while the broken 
vertical line or circle is moved before the 
deviating eye for subjective alignment 
One may be aided further in the deter 
mination of the subjective angle by utilizing 
the latent period of suppression discussed 
previously, with either similar or dissimilar 
targets in the major amblyoscope, Fixation 
is maintained with the habitually fixing eve, 
and a larger target is presented to the devi 
ating eve for only a brief moment by flashing 
exposure on the amblyoscope or projection 
this 


within the latent period of suppression so 


apparatus. By method, one remains 
that the patient sees the target briefly flashed 
without stimulus to fusion or chance to alter 
his deviation, Under these conditions relative 
localization is easier for the patient and sup 
pression 1s seldom a problem 


the 


Circumventing 
this 
apparently does not alter the relative local 


obstacle of suppression in fashion 


Toms 


(2) 


(a> (1) 


(3) 


a* Target for fixating aya 
1,23: Target for fallow eya 


hig Dissimilar haploscopie target 


8 
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zation, It is a sunple matter for the orthoptist 
tou expose the target to the squinting eye for 
a brief flash to various retinal areas while 
eheiting responses from the patient as to 
which side of the fixating dot it appear 134 
this method one may determine retinal cor 
respondence more easily in difficult cases, 
and in all cases of strabismus one finds a 
higher percentage of harmonious anomalous 
correspondence and normal retinal corre 
pondence, with a corresponding decrease in 
the number of unharmonious correspondence 
cases determined, Although this method, too 
is a highly artificial circumstance, it, never 
theless, is less so than the simultaneous per 
ception of dissimilar targets. Moreover, 
since the monocular flash technique, utilizing 
the latent period of suppression, produces 
more expected results insofar as they concern 
the type of retinal correspondence which 
“should” be found, it may be the preferable 


method .§ 


It is probable that the character of retinal 
correspondence found strabismus is but 
one of the characteristics of suppression, and 
that an anomaly of relative visual localiza 
tion may follow in the wake of suppression 
The regional suppression described above ts 
almost always found in concomitant strabis 
mus with onset during visual infaney. Anom 
alous retinal correspondence may or may not 
develop as a part ot the suppression phe 
nomena 

§ Unharmonious anomalous retinal correspond 
ence is an exceedingly rare finding in exotropia, and 
an infrequent finding in esotropia, with these tech 
niques Unharmonious anomalous retinal corres 
pondence, never adequately explained on a physio 
logic or an autistic basis, may therefore be an 
artifact of our methods of measurement. If more 
refined methods are used and are still more closely 
adapted to the conditions of casual seeing, one may 
predict that the subjective angle would have but 
two relerence points, namely, that of the objective 
angle, in which case there would be normal retinal 
correspondence, and “the zero measure point,” in 
which case there would be harmonious anomalous 
retinal correspondence. Unharmonious anomalous 
correspondence may be expected to fade away some 
day, unexplained because it will become unnecessary 


to explam it 
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Phenomena Observed with Similar Haplo 


scopic largets If one uses large simular 
targets on the major amblyoscope or Polaroid 
projection apparatus, one observes some 
most interesting phenomena with respect t 
(1) suppression, (2) relative localization 
(3) recognition of contour, and } the 
hemiretinal nature of these in both nor 
mal and anomalous retinal correspondence 
(Fig. 2). With similar targets in the major 
amblyoscope, with maintenance of fixation 
by the habitually fixating eye (right eve 
hig. 2), and with the arms of the major 
amblyoscope set at an angle greater than the 
angle of deviation (Zone \), the targets will 
he seen simultaneously and each described 
and /ocalized accurately. There 1s good recog 
nition of both targets in Zone A even if the 
image falls a considerable distance from. the 
fovea of the deviating eve. Tf, while main 
taming fixation with the right eve, the target 
before the deviated eye is moved a given 
increment over the retina, the patient will be 
able to tell that it has been moved a certain 
proportional amount within Zone A. The 
extent of motion is perceived accurately. The 
relative localization in this zone is definite 
and exact. If one moves the fixated target 
before the right eye a given increment, the 
patient will again describe a proportional 


movement correctly 


With the habitually fixating right eye 
always fixating, if the target before the devi 
ated eye is now moved toward the macula 
into Zone B, marked confusion is experienced 
by the patient. This is especially true in exo 
tropa, where the eyes may proceed to alter 
nate fixation rapidly and it will become diffi 
cult for the patient to maintain constant 
fixation with the usually fixating eve. On 
the other hand, the target of the deviating 
eye may be completely suppressed as 500Nn as 
it is moved into the other hemiretinal area 
by crossing the decussation line at the max 
ula. If the targets are both perceived, they 
are usually not seen truly simultaneously 
with Zone B. Although the patient may have 
difficulty in verbalizing the nature of what he 


is seeing and how it ditfers from true simul 
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taneous such as within 


Zone 


same 


perception occu©rs 
it is evident that they are not the 
This is particularly true in exotropia 
ind occurs to a less extent in esotropia 


Within Zone 
sented to the 


the similar target pre 


deviating eye may be com 


pletely suppressed. If both targets are pet 


ceived “at the same time,” the target before 


the deviated eve not be recognized 


the 


may 
and contours ot 
described 
though it is fairly close to the fovea 
state that he 
present, but he exactly 
Now, if the 


is moved a certain increment 


iccurately and details 


this target are not easily even 


The 
knows there is a 
tell 


before 


patient may 


target cannot 


what it 1s the target 
deviating eve 
within Zone B, the patient cannot accurately 
describe the proportional movement which 
occurred, but is vaguely aware that it has 
been moved. If the target before the fixating 
eve is moved a certain increment, the patient 
will accurately and satisfactorily deseribe the 
movement 

Che character of relative localization of the 
targets in Zone Fi is most 


otten conlusing, 


and, again, is most marked in exotropia 


Patients frequently cannot deseribe the rela 


tive localization of two targets perceived in 


space, even though detinitely aware ot two 
separated targets. There is a part, if not all 
of Zone B in which there is confused local 
zation, or in fact lost localization. This must 


be differentiated from anomalous localiza 
thon, im which the patient describes well the 
relative positions of two targets perceived in 


With 


two 


localized anomalously 


lost 


space, albeit 


onfused or relative localization, 
separated targets are perceived in space with 
an inability to describe which one ts situated 
to the right and which one to the left, a seem 
ingly incongruous situation 

Phe marked changes in the subjective sen 
sorial phenomena described © upon crossing 


the hemiretinal decussation line through the 


Cf. Reference 7. Ronne has termed this “pre 


ectional agnosia 


q T he 


vation, and displacement have been used by neurolo 


terms extinction, obscuration, mislocal 


wists to describe similar phenomena in neurology 


Bender.® Reider Furmanski.!!) 


macula are so”striking that they can attord 


an accurate means of climeally measuring 
the actual relative position of the toveas, o1 


\ hen 


similar targets are used at greater than the 


in other words, the objective angle 


objective angle and slowly moved toward 


the objective angle while the patient 15 maim 


taining fixation with the habitually tixating 


eve. he will become confused when the imag 


inary decussation line is crossed In exo 


tropla there may he rapid alternate fixation 
as well a but im esotropia, 


hen 


vertical raphe 


suppres ston: 
relative 
the 


usually only suppression 


passing over 


(or decussation line) in this manner, the 


patient may be able to dese ribe a chanye tron 
uncrossed to crossed diplopia Cor vice versa ) 
even though there is relative suppression, 1 


there is normal retinal 


Lhe 


localization 


which case corre 


sponden relative suppression, con 


and oan 
the 


fusion in recogmition 


which takes place at decussation line 


occurs regardless of the presence of normal 
or anomalous retinal correspondence 


The hemiretinal character of the relative 


suppression does not extend over the entire 


hali-retina, and it extent may be demon 


strated by the following 1 Vie separation of the 


amblyoscope arms is now further decreased 


to approach “the zero measure point, inte 
Zone © (Fig. 2) 
established 


deviated eye emerges 


where diplopia is agaim 


similar taryet betore the 


from its relative or 
and in Zone © the 


are now per eived again truly simul 


complete suppression twe 
target 
taneoush Phe confusion Zone therefore 


extends from the objective angle macula ) 
to the zero angle (zero measure point) under 


which a 


closely as possible approximate ever vday vis 


conditions of binocular vision 


ual situation 

Phe peculiar sensorial phenomena taking 
place within this zone may not be re ognized 
at all if these 


use of dissimilar 


conditions are upset, as by the 
With the of 
the most | 
Zone 


pomt, 


taryet> 


dissimilar targets, only profouns 


changes which occur in such a 


around the zero measure ubyec 


tive angle. will be observed, and the bordes 
and other confusion phenomena hecome it] 
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detined. There is considerable variation in 
the character of Zone B in different patients 
with strabismus. Not all reveal the “type 
reaction” described, there being degrees of 


relative suppression 


(ine may delineate the borders of Zone DB 
more precisely if, rather than moving from 
Zone A to Zone Bi, as described (Fig. 2), 
one begins from somewhere within Zone B 
where the suppression is the greatest. Pro 
yressing from within Zone Be toward Zone ¢ 
or Zone A, that ts, toward the zero measure 
point or toward the macula of the deviating 
eve, one progresses from the relatively sup 
pressed toward the nonsuppressed area. The 
complete or relative suppression wall term 
inate more precisely at the border of Zone A 
and Zone © if done in this fashion.  (Croimg 
from Zone C or Zone A toward Zone B 
“pushes in” the borders of the area of sup 
pression and makes them less clearly detined 
It will be noted, therefore, that this sup 
pression area will behave much in the same 
fashion as in the plotting of any pathologic 
scotoma im ordinary clinical perimetry or 
tangent field studies of nonstrabismic pa 
tients. This same phenomenon was obtained 
in measurements with the Risley prism. It 
is well recognized that one may “push” the 
border in the direction of measurement and 
that, tor ill-defined scotomata in the visual 
field, working from within the “blind” area 
toward the “seeing” area produces more 
accurate and consistent determination of the 
border of the seotoma. similar situation 
exists tor the determination of the boundaries 
of the regional suppression (Zone By in 


strabismus 


The latent period of suppression may be 
utilized to clarify the relative localization of 
similar targets within Zone B. If the similar 
target before the deviating eye within Zone 
I} is presented for only a brief flash ex 
posure, suppression entirely eliminated 
and relative localization becomes more ac 
curate. With steady, simultaneous, continu 
ous exposure of the similar targets, it again 
fades into relative or complete suppression 
\ brief flash exposure eliminates suppression 
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of either similar or dissimilar targets without 
apparently altering the relative localization 


COMPARISON OF SIMILAR AND DISSIMILAR 


HAPLOSCOPIC TARGETS 


The differences in the character of the 
various zones when similar and dissimilar 
targets are used has been poimted out. A 
further examination of these differences 
within the suppression Zone B is of interest 
With similar targets an area of maximum 
confusion within Zone B is. selected and 
the amblyoscope or projection apparatus ts 
locked in this position. In cases with marked 
suppression only the target before the fixat 
ing eye will be clearly described by the 
patient. If the suppressed similar target 
hefore the deviating eye within Zone B is 
now replaced with a target dissimilar to that 
seen with the fixating eve, but of the same 
size, the two may now be seen without 
suppression or alternation of fixation, de 
scribed clearly, as well as localized accurately 
Replacing the similar target in the same 
position before the deviating eve results im 
its heing completely suppressed. If it 1s now 
replaced with a dissimilar target, but of even 
smaller size, the suppression 1s again elimi 
nated and both targets will be perceived 
With the similar target replaced, it is again 
suppressed, even if the illumination is in 
creased considerably. This is a very fre 
quently demonstrable phenomenon, although 
not invariable. Its occurrence merely con 
firms the fact that suppression in the binocu 
lar visual act 1s related to form and contour 
and may be unrelated to size, color, illumina 
tion, and other components of vision, Ham 
burger # reported similar findings in his 
examination of  strabismic patients with 
anomalous retinal correspondence He ob 
served that with the use of targets having 
both similar, fusionable contours dis 
sinular contours, patients with anomalous 
correspondence suppressed the similar parts 
of the target at the objective angle while 

# Reterence &; cited by Burtan, H Strabis 
mus Annual Reviews, A. M. A. Arch. Ophtl 
46:81 (July) 1951 
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describing the presence of the dissimilar 
parts of the target. They did this even though 
the dissimilar part was not joined to the 
main part of the figure, although it was 
localized at some distance from it in a rather 
indefinite wav, according to whether un 
harmonious or harmonious anomalous cor 
respondence ¢ xisted 


Phe 


a general pattern and serves 


artants above description, of 
course, is ol 
only to emphasize general principles. “There 


are many exceptions to and variations of 
the typical reactions, and clear-cut unchange 
able delineations may not be made, For pur 
usefulness it may be an 


poses of clinical 


advantage to be somewhat dogmatic im de 
scription, so long as one realizes the excep 
tions and general character of the processes 
involved, It is of importance to point out 
the rather marked and consistent differences 
in delineation of the various zones described 
in cases of esotropia when compared with 
cases of exotropla 


The 


variant reaction pattern with 


following is but one example of a 


respect to the 


various zones deseribed. In some patients 


with exotropia, with similar targets im the 


major amblyoscope or projection apparatus 


passing from Zone \ to Zone B (Fig. 2) 


may not produce the change m relative 


localization such as would be expected in 


The 


alway > lo« alized 


normal retinal correspondence target 


hefore the deviated eye ts 
ipsilaterally \s the zero measure point ts 
approached, one would ( xpect a change 


relative localization along the way at “some 


position at or between the zero measure 


point and the fovea. There “Should be” 


some position of a subjective angle in order 
normal or anomalous 


to determine either 


correspondence llowever some 
patients continue to localize the target hetore 
the deviating eye ipsilaterally even within 


Zone 


retina 


_ and, in fact, in any position on the 
With repeated testing, but without 


coaching, some of these patients with con 


fused localization suddenly seeming) he 


come aware of unknown cues, and alter 


their reports ot relative localization to de 
scribe either normal or harmomous anoma 


lous correspondenc 


Variation from the “type reaction” may 


also occur patients with an amblyopr 


strabismic eve. The hemiretinal border may 


he quite ill-detined because of the scotoma 
demonstrable in the macular area ot most 


amblyopic patients 

Regardless of whether the retinal corre 
spondence Is found to be normal Or atbomia 
lous, the hemiretinal ¥order of the region 
of suppression remains fixed. In exceptional 


cases, with adult strabismus of very long 


duration, the region ot suppression may he 


confined to a small area around the zero 


measure pomt and the fovea, The change 


in relative localization, however 


may oceutr 


either at the fovea (normal retinal corre 


spondence) or at the “zero measure pomt™ 
(harmonious anomalous retinal correspond 
ence), but the suppression and contusion are 
alwavs bounded Crh Cone side by the foveal 
line, and, less consistently, on the other side 


by “the zero measure ‘There are 


noticeable quantitative and qualitative di 
and 


relative to the confusion Zone B 


ferences between esotropia exotropia 


Phe curious 
observations with regard to relative localiza 
tion found in exotropia when compared with 
esotropia serve to emphasize the important 


differences in the 


ensorial changes found 


in these two very different types of strabi 


mus. (seneral discussions of 


strabismus 
ditter 


found 


(especially statistical) should clearly 
entiate between the sensorial anomalie 


in esotropia and im exotropia 


tMMARY 


Visual 


ditions ot 


suppression, under binocular con 


strabismu may be demonstrated 


for similar contours, but not necessarily tor 


other components of vision 


Phere is a latent period of suppression in 


trabismus which may be used to advantage 
determination of 


either 


in the examination and 


relative localization wit 


of 


dissinnlar amblyos« ope target 


| 
| 
| 


lhe results of the tsual clinical tests to 


determine the presence or absence of sup 


pression in strabismus are often confusing 


and superfluous 


Suppression im strabismus exists only 


under the precise conditions of usual, every 


day visual situations. One may demonstrate 


1 region of suppression confined to the nasal 


retina in esotropia, and to the temporal 


retina im exotropia, bounded by vertical 


line through and including the macula, on 
and the “zero 


Deckstell 


ome ile measure poimt” 


Within this 


relative or complete 


on the other side 


reyion there may be 


uppression, obscuration, confused or lost 


relative localization, mislocalization, or dis 
placement 

(Qualitative differences exist between eso 
and ex with regard to the 


tropa otropla 


regional sensorial anomalies described, but 

ire independent of the presence or absence 

of anomalous retinal correspondence 
\nomalous retinal correspondence is prob 


ibly 


pression phenomenon 


one of the characteristics of the sup 


When suppression is 


established early in the strabismi patient, 


anomalous retinal correspondence may or 


may not follow in its wake 
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Digital Pressure, an Important SS equard 


in Ca laract SS rgery 


RALPH E. KIRSCH, M.D 
and 
WILLIAM STEINMAN, M.D, Miami, Fla 


It is the prime purpose ol this communica 


tion to emphasize, on the basis of clinical ex 


perience, the very vreat importance of the 


use of digital pressure as a safeguard against 
vitreous loss in cataract surgery. Secondly, 
preliminary evidence is presented as to the 
mechanism of action of digital pressure in the 
this observed in 


production ot clinically 


creased satety 
lhe 


pressure 


first reference to the use ot digital 


following retrobulbar injection in 


intraocular surgery was by Atkinson! in 


1934, who stated 


For a few moments slight pressure is exerted on 


the globe with a little so that the 


ditfused withu 


rotary motion 


procaine solution is more thoroughly 


the muscular cone 


Our interest in this problem began when one 
of us (R. E. K.) visited in Boston and ob 
Chandler ot 
minutes of pressure following the retrobulbar 
Chandler * 


idea ot pressure over the eve 


served the routine use by live 


injection wrote: “TL hit upon the 
and lids 


since.” 


to the 


vears ago and have used it ever Phere 
have been a number of references use of 


massage and/or pressure following retro 
hulbar injection, but these have all been made 
in passing, as it concerned 


were, In papers 


with more general subject \tkinson 7 men 
tions briefly the use of gentle massage in each 
of his papers on oc ular anesthesia, as do Gity 
Submitted for publication Aug 
*Chandler, P. H Personal 


the author 


communication to 


Zeferences 2to 4 


ton and Jensen,® in writing about complica 
and deRoetth and 
study of the etfect of retro 


tions of cataract 


Carrol,’ in thet 


bulbar procaine injection on aqueous humor 


dynamics. It was not surprising to learn, 


therefore, alter a canvass of many of our 


colleagues, that the use of digital pressure 
is not widespread. Vail.t Wendell Hughes,§ 
and Adler and Scheie || state that they do not 
use digital pressure in their cataract surgery, 


the last 


indicating that “we do use hya 


luronidase along with a local anesthetic, and 
feel that we get a 


this.” 


satisfactory anesthesia as 


a result of Furthermore, digital pres 


sure Wa not employed — by Snydacker, 


Deutsch, and Bayard * in their study devoted 
to anesthetic agents in retrobulbar injections 
note that Gifford,” 


in a study relating chiefly to the lowering ot 


Indeed, it 1s of interest to 
ocular tension and vitreous pressure, makes 
no mention of the use of digital pressure. bor 
these reasons, it seems important to con 
tribute a paper primarily concerned with the 
documentation of the facts learned by a elimi 
cal and experimental study of the effects of 
digital pressure following the retrobulbar in 
yection im cataract surgery 


PLAN OF 


with the 
ise of digital pressure in cataract surgery it 


in our clinical experience 


heeame apparent that factors were operating 


to redu t 
this wa 
that, a 


yreatly the intravitreal pressure ; 
evidenced chietly by the observation 
the tumbled, the 


could consistently be 


lens was anterior 


vitreous tace een as a 


markedly concave surface, the iris plane wa 


t Vail 


authors 


Derrick Personal communication to the 


Hughes, Wendell: Personal communication t 
author 


Adler, F. H., and 


ication to the author 


scheie H 


Pet onal com 
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positioned more posteriorly than usual, and 
the cornea was usually collapsed. It became 
necessary, therefore, to attempt to determine 
first, whether these factors really constituted 
a saleguard against vitreous loss and, if so, 
te investigate whether they were related to 
decreased intraocular pressure, decreased 
intraorbital pressure, decreased retrobulbar 
volume, or a combination of these circum 
stances 


MATERIALS AND METHODS 


I. Clinical Study Phe incidence of vitreous loss 
in 100 consecutive cases of cataract surgery per 
tormed by us after we began the routine use of five 
minutes of digital pressure following the retro 
bulbar injection is recorded. This is compared with 
the incidence of vitreous loss in three 100-case 
eries Of cataract extractions performed by us after 
the introduction of the use of hyaluronidase in the 
retrobulbar injection but before our employment 
ol digital pressure 

Il. A:xperimental Study Lhe effects of five min 
utes of digital pressure (applied to the eyeball after 
the retrobulbar injection) upon the intraocular pres 
sure, the intraorbital pressure, and the exophthalmic 
tate of the eye were studied. These studies were 
pertormed both im the office prior to cataract sur 
xery and im the operating room during the course 
of the actual cataract operation. The intraocular 
pressure was recorded with the Schigtz tonometer : 
the intraorbital pressure studies were performed 
with the Copper orbitonometer, and the de gree ol 
exophthalmos was measured with the Hertel exoph 
thalnometer. In the operating room during the 
course of cataract operations, the tonometer, the 
orbitonometer, and the exophthalmometer were 
terilized for repeated use during the course of the 
urgery, These studies were performed upon & eyes 
in the ofhee and upon 14 eyes in the operating room 
during cataract surgery. When it became apparent 
trom these 22 cases that the only significant change 
were in the mtraocular pressure, the orbitonometry 
and exophthalmometry were abandoned. Further 
mtraocular pressure studies were then performed 
on an additional 7 eyes (representing a total of 15 
eyes) in the office prior to cataract surgery and 
upon an additional 36 eyes in the operating room, 
thus affording data on 50 eyes studied during the 
actual surgical procedure. Various control studies 
are meluded, namely, studies upon the fellow (in 
tact) eye during the course of cataract extraction 
mits mate (from which evidence was also adduced 
as to the duration of the hypotonic effects under 
actual operating conditions), the effect of retro 
bulbar imjection without digital pressure, and. 


finally, the differences in effect upon the same eye 
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with the patient fully awake preoperatively in the 


otfce as compared with the patient under heavy 


sedation during the actual cataract surgery 


The orbital tension measurements were made a 
cording to the method of ¢ opper '” except that the 
elastic headband of the Copper orbitonometer could 
not be sterilized for use in the operating room, so 
that it was removed from the instrument. The 
orbitonometer was then held in place against the 
bridge of the nose and the external canthal angle 
by an assistant. ky (zero indentation), FE. (inter 
mediate indentation), and KE, (maximum indenta 
tion) readings were taken after appli ation of the 
contact shell to the globe and the total displacement 
(T. 1.) caleulated 


Bilateral Schigtz tonometry, orbital tonometry 
and exophthalmometry were performed together at 
the start of the procedure, immediately after the 
retrobulbar injection, and immediately after the ap 
plication of five minutes of digital pressure. In 15 
operating room cases measurement of the cular 
tension’ Was turther continued in the intact eye by 
an assistant at regular intervals while the surgeon 
proceeded with the cataract extraction in the fellow 


eve 


The technique of application of the digital pre 
sure was as follows: In the operating room the 
corneoscleral sutures were preplaced, and the retro 
bulbar injection was performed after the insertion 
of these sutures. Immediately upon withdrawal ot 
the retrobulbar needle the lids were closed and two 
Huffed 4%4 gauze bandages were placed over the 
closed lids. The flat surfaces of the tips of three 
fingers of the left hand were placed over the gauze 
the similar fingers of the right hand were placed 
atop the left fingers, and quite firm, steady digital 
pressure was thus applied for five minutes by the 
clock, the pressure being released for two econd 
every one-half minute to insure against occlusion of 


the retinal vessel. Immediately thereafter, the t 


ho 

metric and exophthalmometric readings were re 
peated, and the operation was continued 

The anesthetic agent used chiefly was 20% lido 


came (Xylocaine) with epinephrine and hyaluroni 
dase, although comparative studies were performed 
mn several cases, using 2% or 4% procaine with 


epinephrine and hyaluronidase 


In 100 consecutive cases of cataract sut 
gery performed by us after we began the 
routine use of five minutes of digital pressure 
following the retrobulbar injection, operative 
loss of vitreous did not occur in a single 


instance. The incidence of vitreous loss in 
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RESULTS 
I. CLINICAL Srupy 
é 


DIGITAL PRESSURI 


Intraocular Pressure (im 
Followima 


Veasurements of 
Villimeters Schigts) 
Retrobulbar Injection and 
Pressure 


Minutes 
Remaining 
Mir 
Schi@tz 


Post 
retrotulbar 


igital 
“ 


procaine with ep and hyaluronidase) 


three ]O00-case series ot cataract extractions 


performed by us prior to our employment ot 


digital pressure, but after beginning our use 


Von-O peratine 


leg ree 
of 


(hange 


procaine ad hyaluronidare 


RGERY 


of hyaluronidase in the retrobulbar injection, 
varied from 3 to 4 cases of vitreous loss pet 
1O0-case series 


Il. EXPERIMENTAL STUD) 


(a) Non-Operating-Room Experiments 
1. lable | 


summarizes the data. In 15 cases the average 


on Intraocular lressure : 


initial tension (in millimeters, Schigtz) was 
19.2, the average tension immediately atter 
the retrobulbar 18.6, and the 


average tension immediately after five min 


injection Was 


utes of digital pressure was 4.9. In 5 of the 
15 cases the ocular tension fell, after digital 
ale 


pressure, to Omm. Sehietz (tonometer 


readings of 14 or more), while the highest 
tension recorded in this series was 11 


the the 


mm 
In average case tension remained 


under 10 mm. Schivtz for 7.0 minutes 
2. kttect (orbital 


data recorded in 


the 
Table 2 it is seen that the 


on lension From 


orbitonometer readings and the total displace 


ment produced in each instance were ap 


proximately the same (except im Case 5) for 


Veasurement Intal [ension 


Postdigital 


ontrel 


Kye 


Pxptl 
hye 


Control 
hye 
wo 


wo 


“1 
i ‘ 
i | 4 
i | 11 
‘ ' 
“9 
wo ‘ 
Ww 1s 1 
| 
\verage 14 
Initial Postcet 
(use hye bye hye 
j 0 60 > 
i4 Mo “41 
rp oo | a0 
j ‘ wou 1 on 
rp ‘ 4.2 ‘ 0) 
j ‘ 
rob 60 4.4 ‘ 2.3 
j “oo wo wo Ww 
rob ‘ if i* 
rt ‘ i 
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both the experimental eye and the control eye 
(the latter having had neither retrobulbar 
injection nor application of digital pressure ) 


Krom these data it may be concluded that 


Cperating-Kkoom Measurements of Intra 
tlar Pressure (in Millimeters Schiot 
Following Retrobulbar Injection 


and Ligital Pressure 


Minutes 
Remaining 
Under 
Post Post 10 Mn 
(‘ane Initial retrobulbar digital Schigtz 
Mo ") 
14 4 
we ‘ 
ime 
is ‘4 0 
‘ 
‘ 
j ‘ 
Is 
‘ 
1! ! 
wo 
! 
170 
‘ 
‘ wrt 
70 
if 
‘ 
0 ‘ 
us “ 
‘ 


it 
lhe 
ihe 
‘ 
‘ 
“ 
‘ Is 
74 10 ‘ 
‘ 156.6 40 0 
“4 
i We 
is 18 ‘ 
‘ 
70 i 


* 4% procaine (with epinephrine and hyaluronidase) used 
(2% procaine (with epinephrine and hyaluronidase) used 
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there is no significant change produced im the 


orbital tension under these conditions 


3. Etfect on Exophthalmometry: In eight 
cases, the average initial Hertel reading was 
17.5 mm., the average reading immediately 
after the retrobulbar injection was 18 mm 
and the average reading following five min 
utes of digital pressure was 17.5 mm. Six of 
the eight cases followed this average change 
very closely, while two of the cases presented 
a decrease of 1.5 mm. in the readings taken 
after application of digital pressure as com 
pared with those taken after the retrobulibar 
injection 

(hb) kapertments in Operating Room 
1. Ieffect on Intraocular Pressure: Table 3 
summarizes the data obtained on the 50 eyes 
investigated during actual cataract surgery 
The important facts are that, while the initial 
and postretrobulbar tensions are moderately 
lower than those in the nonoperating room 
group (‘Table 1), the intraocular pressure in 
the average case in the operating room de 
creased to 2.3 mm. Schigtz. Moreover, in 27 
of the 50 cases the ocular tension was zero, 
and this represented in many cases tonometer 
scale readings of 16-20 (in other words, O— ) 
Finally, the tension remained under 10 mm 
Schigtz in the operating room for an average 
of 14.3 minutes in the 15 cases investigated 
for duration of the effect, while in the 15 
cases investigated outside the operating room 
the average duration under a tension of 10 


mm. Schidtz was only 7 minutes 


Table 5 summarizes the data of a control 
experiment in the operating room wherein 
the etfect of omission of digital pressure in 
one eye was studied. Three cases in which 
cataract extraction was to be performed upon 
the right eve were selected, and the right eye 
was subjected to the usual lid akinesia, retro 
bulbar injection, and five minutes of digital 
pressure. The left eve was simultaneously 
subjected to lid akinesia and retrobulbar in 
jection, but no digital pressure was applied 
lable 5 indicates clearly that, although there 
is a small decrease in ocular tension with the 
retrobulbar injection (as is well known and 


as particularly studied by Gitford,® Snydacker 


1. M ! 
4 
4 
4 
3 
= 


PRESSURE IN CATARAC 


summary of Operating-Koom 


Initial 


see with wreatest change 


and associates © and deRoetth and Carrol ‘), 
there is produced in the tellow eye a much 
more profound hypotony with the applica 


tion of digital pressure 


2. Effect on Orbital Tension: In the 14 
eves investigated during cataract surgery the 
followed closely the 


orbitonometry results 


results obtained in the office experiments 
Because of this it is not deemed worth while 
the data; 


to tabulate all of we wish simply 


to summarize the data (‘Table 4) by recording 


the findings in the case with the 


greatest 
changes in orbital tension and total displace 
ment, in the case with the least changes, and, 
finally, in the mathematically average case. It 
is seen here, as in the non-operating-room 
cases, that no significant change in orbital 
tension is evoked under the circumstances ot 
this investigation 

5.—E free 


t on Intraocular Pressure (in 


Milli 
and Retr: 
Injection Without Digital Pressure 


meters Schigts) of Lid Akinesia 


bulbar 


in Operating Room) 


Retrobulbar Retrotulbar 
Injeetion Injection 
and Without 
Divital Digital 
Pressure Pressure 
(Right Fye (Left Eye 
initial 
Postretrobulbar 
Postdigital 
Right eye only 
nitial 
Postretrobulbar 
Postdigital 
Right eye only 
Initial 
Postretrobulbar 
Postdigital 
Right eye only 


Veasurement of Orbital Tension (1 


ER) 


urteen Cases! 


Postretrobulbar Postdigital 


Control Exptl Control 
Kye Kye ve 


3. on xophthalmometry the 
14 eyes studied in the operating room the 
results of exophthalmometry were similar to 
those obtained from the & eyes investigated 
office 


more than 1.5 mm 


in the experiments, No variation of 
Hertel was observed, and 
it i concluded that no significant change im 


the exophthalmic state ot the eve 


occurs 
under these circumstances 


(c) Comparison of Effects on Same Lye 


Preoperatively and During Operation 
lable 6 summarizes the data in four cases 


It will he 


the postdigital-pressure tonometric 


noted that, although in one case 
reading 
was the same both in the office and during 
surgery, in 


general there relative 


hypotony in the operating room, Our local 


Was a 


anesthesia routine consists of moderate bar 


biturate sedation and intravenous meperidine 


(Demerol) injection to the point of moderate 


narcosis, and this may be 


a factor contribut 


ing to the hypotony. Moreover, there is some 
evidence in the present study to indicate that 
apart from the akinesia, the surgical manipu 
lations incident to dissecting the conjunctiva 
and the limbal grooves and incident to plac ny 
6.—Comparison of 


Villimeters 
with flect on 


hiffect on 


vchipts) 


Intraocular 
Pressure 


Preopes 
vame at lime 


of Cataract Surgery 
Operating Koo 


Post 
Algita 


AGA 
Dew ree 
‘ane ( hange Kye Kye hye 
13. 1s mo We 
‘ase with least change 12.4 12.3 12.0 
mn ow 7 
3.7 
\rerage cas M7 154) 18.2 13.8 
kia 12.2 lie 
I i ! 4 
Post Post 
retro Post retre 
(ase Initial iivital Initial 
* Pive minutes after retrobulbar tr eetion 
79) 
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the corneoscleral sutures are in themselves 
creative of more hypotony. Such evidence 
was a consistent small lowering of tension 
when measured before and after these sur- 
vical manipulations 

Phat the systemically administered bar 
hiturates and meperidine may have a pro 
found effect on ocular hypotony is indicated 
hy one case wherein the patient was over- 
narcotized and became apneic. Following 
resuscitation the anesthetist gave assurance 
that the operation could continue, and it ts 
worthy of note that the ocular tension re 
mained under 5 mm. Schigtz for more than 
35 minutes after the application of digital 
pressure 


COMMENT 


\s stated initially, it is the chief purpose 
of this study to emphasize, on the basis of 
clinical experience, the great value of the 
use of digital pressure as a safeguard against 
vitreous loss in cataract surgery. We are 
aware that the presentation of 100 consecu 
tive cases of cataract operation without 
vitreous loss since our inception of the ap 
plication of digital pressure, even when com 
pared with the incidence of vitreous loss in 
our previous three 100-case series, does not 
constitute scientifically unimpeachable proot 
of the value of digital pressure. However, 
when the evidence is considered in the light of 
the other data obtained in this study, it is felt 
very strongly that digital pressure does con 
titute an important safeguard in cataract 
urypery 

In almost every case there was convincing 
evidence that the intravitreal pressure was 
markedly reduced, As the lens was tumbled, 
the anterior vitreous face was consistently 
seen as a markedly concave surface, with 
spontaneous aspiration of an air bubble into 
the anterior chamber, Moreover, the plane 
of the ints was positioned more posteriorly, 
and the cornea was usually collapsed. Al 


though these findings were sometimes it 


evidence prior to our use of digital pressure, 
the consistency of this observation with the 
use of digital pressure was remarkable. There 
were approximately 5 cases in the 100-case 
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series in which the anterior vitreous face and 
iris diaphragm were not far posterior but 
came forward against the cornea after de 
livery of the lens. The vitreous pressure even 
in these cases must have been lowered ade 
quately, for there was neither rupture ot the 
anterior vitreous face nor operative vitreous 
loss 

The simultaneous investigation of ocu 
lar tension, orbital tension and exophthal 
mometry have indicated that the safety-pro 
ducing site of action of digital pressure lies 
not in the orbit but within the globe itselt 
\s to the mechanism of its action, the only 
objective evidence adduced thus far is that 
there is a great decrease in intraocular pres 
sure and a decrease in intravitreal pressure 
How these are brought about remains to be 
elucidated. Moreover, whether the reduction 
in intraocular pressure always parallels, and 
can be used as a criterion of, reduction in 
vitreous pressure is also not yet known. For 
the present, it can be stated that the marked 
ocular hypotony is at least associated with 
increased protection against operative vitre 
ous loss 

In this regard, it 1s important to observe 
that, in the operating room, the intraceular 
pressure remained under 10 mm. Schitz for 
an average of 14.3 minutes. Since the time 
elapsed from completion of the application of 
digital pressure to completion of the lens ex 
traction averaged about nine minutes, the 
presence of continuing hypotony at the criti 
cal moment of tumbling of the lens is ap 
preciated 

One case deserves description as emphasiz 
ing further the increased safety that 1s asso 
ciated with the use of digital pressure. During 
a lens extraction the patient coughed and 
raised his head just as the lens was being 
tumbled, and there was an instantaneous ex 
pulsion of the lens. Despite this, the anterior 
vitreous face was immediately seen to be con 
cave and in its far-posterior position 

It is noteworthy that no complication re 
sulted from the additional manipulations 
necessitated by the investigation in the oper 


ating room. Moreover, no complication was 
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DIGITAL PRESSURE IN) CATARACT 
encountered from the use of digital pressure, 
such as subluxation of the lens. The preven 
tion of retrobulbar hemorrhage by the apph 
cation of digital pressure immediately after 
the retrobulbar injection needs only be men 
tioned, and the gradual production of hy 
potony by digital pressure appears in theory 
to be a safeguard against expulsive chorordal 
hemorrhage, which might otherwise be fa 
vored by the sudden hypotony produced in 
opening a firmer eye. It was our observation 


that early in our surgery on such soft eyes 
more lens capsules than usual were being rup- 
tured but. as Atkinson © writes, with increas 
ing experience this is overcome, probably by 
confidence that one may use more hook pres 
sure with equanimity 

Finally, it is hoped that sufficient evidence 
has been presented to encourage the universal 
use of digital pressure as a safeguard agaist 
vitreous loss, the most dangerous of avoidable 


complications in cataract surgery 


SUMMARY 


Clinical and experimental evidence ts ad 
duced to emphasize the great importance of 
the use of digital pressure as a safeguard 
against vitreous loss in cataract surgery 

The the 


site of safeguarding action ot 


digital pressure is localized, and preliminary 


evidence is presented as to the mechanism of 
action 

The application of digital pressure to the 
eyeball after retrobulbar injection is followed 
by a profound ocular hypotony and lowering 
In the 
room during cataract surgery the intraocular 


of intravitreal pressure operating 


pressure decreased, in the average Case, to 
2.3 mm. Schi¢tz; in over half the cases the 


tension was O mm. Schigtz, and the average 


© Personal communication to the authors 


SURGER) 


below 10 


Control ex 


duration of intraocular pressure 


mm. Schigtz was 14.3 minutes 
periments indicate that this degree and dura 
tion of hypotony are lacking in eyes not sub 
jected to application of digital pressure 

On the basis of the evidence at hand, 1t ts 
strongly recommended that the application of 
five minutes of digital pressure to the eyeball 
following retrobulbar injection be adopted as 
a routine and vital safeguard im cataract 
surgery 

1345 N. Bayshore Dr 
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Magni tcalion 


Practical applications of the Principles of Magnification to the Problems of Subnormal Vision 


DAN M. GORDON, MD 
and 


. CHARLES RITTER, New York 


\lany patients with subnormal vision who 
have been relegated to a nonvisual life can 
% he rehabilitated with proper magnifying de 
vices. While most of these devices are ap 
-] plicable to near-vision problems only, some 
are useful for distance functions. There ts 


nothing new or mysterious about the prin 


4 ciples and application of magnification in the 
problem of low vision. Nevertheless, this has 
. been one of the most negle ted fields in oph 
thalmology. The ophthalmological literature 


of the past years is comparatively devoid ot 


articles relating to the application of magni 


fiers in the field of visual rehabilitation 


MAGNIFICATION 


ae \nyone who does not have sufficient vision 
4 to perform efficiently his daily home or work 
tasks with ordinary spectacle-glass correction 
i may be considered a candidate for low-vision 
| aids 
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It is not within the province of this paper 
to discuss the pathology responsible for low 
Vis on 


While 


legal blindness in terms of Snellen vision o1 


we are accustomed to thinking of 


perimetric studies, these means alone do not 
suffice to give a true picture of the patient’s 
visual potentiality. The visual potentiality ts 
based, for the most part, upon the amount ot 
retina destroyed. Hence, it might be said t 
be a combination of central and peripheral 
vision plus the size and number of scotomata 
present 

(ine obtains his visual impression of an 
object as a result of its image as formed on 
the retina. The closer the object 1s held to the 
eye, the larger is the image seen and. the 
greater the amount of detail noted, Obviously 
there is a distinct limit within which one can 
not bring an object. However, if one now 
interposes the proper plus (convex) lens 
hetween the eye and the object, one is able 
to see it clearly at a closer range. 

There is a difference between the tunction 
of the lens which is employed for the pur 
pose of magnification and one which serve 
as a reading addition. Pascal, in a personal 
communication, has stated that the function 
of the reading addition is to make up for the 
loss of accommodative powers and to enable 
the patient to see again at the normal read 
ing distance 

\ny magnification produced by this read 
ing “add” is purely incidental. On the other 
hand, the sole purpose of a magnifying glass 
is to produce magnification, that is, to im 
crease the apparent dimensions of the object» 


vie wed 


: 
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RMAI 


\ny 


which, when used to view an object, creates 


lens (or combinations otf lenses) 


the illusion of an increased dimension Is a 
magnifier. Magnification is a function of plus 
lenses 

The 


legion. Each has a different purpose and 1s 


number of magnifying devices 1s 


efficient in direct proportion to Its proper 
utilization. There is no such thing as the 


The 


device is entirely dependent upon the specific 


“best” magnifying glass choice of a 
purpose for which it ts required, Important 


considerations in guiding selection’ are 
power, or magnification; working distance ; 
field of view, and depth of field. ach of these 
factors varies with the others, and each tends 
to modify the others 

formula for determining the 


\ simple 


power of a magnifying device 1s found by 
dividing the factor 10 by the focal length ot 


the lens 


power, or magnification 


i 
In dealing with magnifiers, one considers 
the focal length of the lens and the working 
which it is used as essentially 


Phe focal length is actually the 


distance for 
synonymous 
distance between the lens and the object when 
the image is sharply defined. A lens with a 
focal length of 2 in. is a 5 & or 5-power lens 
The 10 in the formula represents 10 in., which 
is the average minimum distance for the nor 


This ts 


ard. Four diopters is equivalent to 1 unit ot 


mal unaided eye an accepted stand 
magnification 

In selecting a magnifier, it 1s Important to 
consider the working distance for which it 1s 
needed, When that is known, as can be seen 
from the formula above, the rest of the de 
termination is almost automatic, It makes for 
greater efficiency if one can employ a mag 
nifying glass which is of less power than that 
demanded by the working distance. In other 
words, if the working distance calls for a 
3-power lens and if one could use a 2.5-power 
one will be able to work with it more 


Ihe 


as we progress 


lens, 
efficiently reasons for this will become 


obvious 


The field of view afforded ts also a major 


consideration. The diameter of the field ot 


view of any specific magnifying device ts less 
than its focal length. It has been shown that 


as the strength or power of a magnitying 


device increases, its focal length or working 
distance decreases. Similarly, as the magni 
fication increases and the lens diameter de 
creases, an automats decrease in the tield ot 


view results. The question trequently arises 
as to why a large-diameter lens with a very 
high power cannot be made. It is because 
the sharpness of curvature of the lens surtace 
determines the power 

every lens is a segment or section ol a 
sphere (Fig. 1). 1 he curvature of the sphert 
cal surface is dependent upon the radius of 


that sphere. The larger the radius of curva 


big. | he 
lens, the 


smaller the radius of curvature of @ 
sharper the curvature and the greater the 


magnifying power of the section cut off from it 
ture, the larger the sphere and the less sharp 
the surface curvature. On the other hand 


the smaller the sphere, the smaller the radiu 


of curvature and the sharper the surface 


curvature, and hence the yreater the magni 


fication afforded by a lens sectioned ott that 


sphere. \s one attempts to increase the mag 


nification, one must use lenses cut trom 


progressively smaller spheres, resulting in 


progressively smaller magnifying  glasse 
This statement does not apply to asphers 
lenses, which can be molded from plasty 
However, this process still requires consid 


erable development. If one phere has a 


radius of curvature 10 times as 


yreai as a 
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second sphere, according to the laws of optics 
the second sphere has a magnification power 
roughly 10 times that of the first 
Photographers are very aware of the mm 
portance of depth of field. They know that 
the closer the camera is held to the object, 
the smaller is the depth of field and the more 
precise the focus needed in order to take a 
sharp picture. The same statement applies 
to lenses. The stronger the magnifying 
vlass, the more essential it is to hold it at 
a rigidly fixed distance because of the lack 
of depth of field. The depth of field of a 
magnifier may be defined as being equivalent 
to the distance between which one can move 
the magnifier to and away from the object 
viewed and still maintain the object in reas 
onably clear focus. The depth of field varies 
with the power of the lens. The lower the 
power, the greater the depth of field, and 


OF OPHTHALMOLOG) 


by having it built into the magnifier itseli 
It is important, in fitting a patient with 
any magnifying device, to be certain that 
he wall use at least as much light when he 
employs the lens outside the office as when 
he was titted with it 

The importance of adequate light source ts 
illustrated by a patient with diabetic retinitis 
proliferans. With a +27.00 lens she was 
able to read Jaeger 5 in the clinic, where a 
frosted “bull’s-eye” bulb provided the light 
source. When an ordinary 60-watt bulb was 
used in a lamp with a polished white-coated 
reflecting surface, she read the same size 
type with a +-14.00 lens. 

Insuring the proper light source can be 
very troublesome. It is common knowledge 
that an increase in the light makes for a 
decrease in the strength of the lens neces 


sary and for a consequent increase in the 


1 vice versa field of view 

A lens magnifies speed in exactly the same 

manner as it magnifies the apparent size of oa 

j the object viewed. Therefore, if one is watch The normal eye cannot possibly picture the 

. ing moving objects with a magnifying glass needs of the abnormal one or evaluate any 
of considerable high power, it is conceivable lens or magnifying device in the light of what 

: that the magnification of the speed of motion 't Will do for a specific low-vision case 

would be such as to cause the object to come The paramount rule in the handling of the 

} in and out of the field of view too rapidly low-vision patient is that one must not writ 

; to be seen that patient off as hopeless without a good 

In dealing with magnification, one must @ttempt at fitting him with some reading 

‘ bear in mind not only the power of magni- OT distance device. 

fieation but the amount of separation of the 

VAILABLE DEVICES 


4 


letters, words, or objects viewed. Thus, in 
reading, if the separation of the individual 
letters is not sufficiently great to render each 
distinct, one would not be able to read 

The light and light source are of utmost 
importance in the use of magnification. If one 
reads normally, the ordinary light source 
coming in over the shoulder usually suffices 
However, as has been pointed out above, 
it is necessary to stay within the focal length 
or working distance of the magnifying device 
This means that one is usually reading at a 
distance of only a few inches or less, where it 
becomes increasingly difficult to get the light 
in with sufficient intensity to be helpful. This 
difficulty can be obviated either by having 
the light come in directly from the side or 


706 


The following low-vision aids are presently 
available : 
1. Spectacles with high reading additions of as 
much as 10-12 D. or more (as bifocals, reading 
glasses, or the Policoff type lens )* 


2. Magnifying glasses with or without supporting 
devices, and with or without built-in illumination 


(Kig. 2) 


Projection instruments which give magnifica 
tions of as much as 25 «© (Fig. 3) 
4. Contact glasses, with and without the use of 
other vision aids 
Telescopic lenses (distant and near vision) 
monocular only for near vision 
6. Microscopic lenses (near vision only), monocular 
only 


* American Optical Company has just introduced 


a similar type low-vision lens set 


M 
| 
4 


magnifier 


strengtl 


Hligh 


Plu 


addition 


ldditions s a rule, the 


which is presenbed 


routine refractive + 2.50 
+- 3.00 lens. Man 


otherwise wall be 


practice Is a oy 
patients whe cannot read 
reading addi 


2O.OO or more | 


benetited by 


tions of as much as sually 


it will not he necessar' to go above 10.00) or 


12.00. Where 
but 


acuity is sub 


20/200, 


the visual 


normal, well above as, “AY 


20/50. an intermediate addition on the order 
he While this ts 


“everyone it 


of 5.00 may satisfactory 


something that knows,” it is sur 


this category 


prising how many patients im 


big I he 
25 time The reading material 
back and forth by use of the 


top and that at the sic 


\merican 
lies on top of 
metal bar 
1} 


Megascope of the 


are the 


boundation for 


The print is projyected onto the gla 


come into subnormal-vision climes without 


ever having had a trial with this amount o} 
addition 


It 
that 


is important these 


thes 


to caution patients 
material 
to 

Here, 


the closer 
the field. It 


must hold the reading 


close to their eves order See, 


within the focal length of the lens 
the stronger the 
he held and the 


1. ¢ 


avai addition, 


it sinaller 


is advisable to determine the patient's exact 


with the 
\ yood 


side 


reading needs, and then tit: him 


weakest lens that wall be 
light 


satistactory 
the 


these lense 


souree trom Is a 


must” when he employ 


When high plus lenses or magnifiers are 


employed hort working distances 
the ordinary 
suffice. “The 


sicle these 


at very 


light 


sources will otten not 
irom the 


leach 4 1). ot plus len 


power 


Hitist come in 


CASCS 


is equivalent to | magnification 


When high plus lenses are employe 1 at 


very short working distances, binocularity 


is npossible. This is rarely a problem, as 
many of these patients have but one “good” 
\dds al +O OO or 


binocular use impossible because of the 


tend to render 


hort 


reading distance 


the 
mstrument on 


] 4 we 
and is moved 
The book o 


Blind. This can magnity 
a plastic plate 
screen 
the 


tive 


print magnified 25 times on 


MAGNIFICATION IND SUBNORMAI ISTO) 
Fig. 2—Some ordinary hand 
ire usually 1 to 2 powers in Zim 
> 
— 
707 


lhe Voleotf lens is often valuable where 
a high plus add is needed. It is light in weight 
and excellent optically It consists of a small, 


highly corrected segment, up to 14 


(561).) in strength, cut into an ordinary 


glass or plastic lens 


/land 
nilying glasses 


Hand 


come in a variety of torms 


Vagnifying Lenses may 
some of which will be described briefly 
large-diameter, low-power reading lenses 
of the Sherlock 
much benefit to patients with correctable sight 
of less than 20/200, About 5-power ( -+-20.00 


Holmes type rarely give 


lens) is usually the minimum strength which 
is useful. A’ British lens,f mounted on a 
plastic stand, which maintains a fixed normal 


working distance, has been found useful in 


this strength. The plastic lens, which is 
aspherically formed, permits the eye to be 
held at considerable distance from the lens 


with little distortion 


\ nominally 5-power doublet lens system,§ 


with a flashlight or an eleetric light intro 


duced into the side of the barrel on which 


the lenses are mounted, to maintain. the 
proper working distance, has also been found 
both 


about 17@ im. in diameter, pro 


popular. In these devices, the lens 
Measures 
viding a greater field than is ordinarily avail 
able in this strength. The illuminated magni 
her actually gives a magnification of about 
& powers. (More can be had if the eve is 


moved away from the glass, a procedure 


which causes great peripheral distortion but 
which 


s, nevertheless, beneficial to many 
users 

It should be noted again that the normal 
eye is not able to predict the value of any 
lens or Jens combination for the abnormal 
eye. It is common experience to present the 
patient with two different devices of the same 
strength and have him select the optically 
inferior one \ combination of lenses which 
satishes the low-vision patient may reveal 


only a meaningless blur to the normal eye 


t Policoff, W 


authors 


Personal communication to the 
t The Plasta Cataract Reader 


The Adisco Hluminated Magnifier 
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\ weaker system which has proved use- 
15/200 to 20/200 visual 


is a pair of 24%4-power (10.00 D.) 


ful to many with 
acuity 
lenses ground on prisms to simplify con 
vergence.|| They are mounted in headbands 
The same‘Jens mounts, fitted with 5 or 7 D. 
systems, may have some applications. The 
latter is available with an additional monocu- 
lar 10 D. add, which swings into place when 
required, They can also be used occasionally 
in combination with desk magnifiers, such 
as the 2-power Burton Fluorescent Magnifier 


or Dazor system 


Inexpensive magnifiers, mounted on tri 


with the lens housing threaded to 


pods 


permit focusing, are available in strengths 


of from 7 to 10 \ number of legally 
blind persons have removed these from the 
tripod and mounted them in a pair of inex 
pensive frames (sunglasses with one of the 
dark-glass pieces broken out). This arrange 
ment has been found as satisfactory to some 
patients as the much more expensive tele 
scopic spectacles with reading caps, or micro 


scopic lenses 


\ 10-power system with the lens housing 
threaded to move in and out of a barrel has 
a penhght built into one side to give lumina 
tion and serve as a handle.* This has proved 
to be one of the most popular magnifying 
devices now in use, some patients gaining 
facility enough to read entire textbooks 

The cheap folding magnifiers, originally 
put out by Bausch & Lomb and widely imi 
tated, have had considerable acceptance. The 
model most commonly used is a dual 3- and 
3.5-power lens, combinable to give a total 
It has good field and 
helps many borderline cases. Two-ply sys 


strength of 6 powers 


tems, giving combined strengths of & and 


10 powers, respectively, are available in 


smaller lenses. A three-ply device, giving a 
maximum of 20 powers, has many devotees 
Occasionally a patient reports inserting the 
S-power version behind his regular glasses 

Magnification alone does not appear to 
be an adequate explanation for the value 

No. 10 Magni-Focuser 


Flawtinder (FEF. Pyke & Co 


| 

q 
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of a lens to a given patient. For example, a 
two-power planoconvex glass ot French # 
origin has been the device ot choice for some 
persons with as little as 5 200 vision Such 
persons usually depend upon their peripheral 
vision. For most patients with macular le 
sions the value of good field and good con 
trast seems especially important. This plano 
convex lens rests directly on the page and 
high amount ot 


Where it alone 
the 


concentrates an unusually 


ambient light upon the text 
used under 


is inadequate, it may be 


Burton Fluorescent Magnifier or coupled 
with any other hand magnifier of a strength 
up to 5 powers, although 3-32 powers seems 


the best The 


version which has proved most useful 1s 


to vive results in most cases 


thout 2 in. in diameter. A larger version ts 


ilmost universally rejected, either because 


of light loss which is noticeable even to the 
normal eye or because ol 


vreater surtlace 


reflection, This lens has proved a favorite 
with a number of our retinitis pigmentosa 


patients 


Patients with macular disease or with 


retinitis pigmentosa dislike glare. They will 
shy away from illuminated magnifiers which 
have white or silvered side-walls in their 
housings. On the contrary, those with opti 
atrophy want considerable light concentra 


tion and may prefer these 


like a 


clipped onto glasses, or clamped to the ear 


Jeweler’s Joupes worn monocle, 
pieces (Behr loupe) have their advocates 
They are both inexpensive and readily avail 


ible 


are also 


Linen testers in 7- or 10-power strength 
cost. At 


monocular loupes can 


readily available at low 
other 4 « * 


be worn over spectac les 


least two 


It should be noted that stands to maintain 
focus, as well as to provide illumination, are 
included in the design of many of the afore 
mentioned devices and may account, in part, 
for the preference many patients exhibit for 
these as against very high plus spectacles 

The supports, too, often present a method 


of adding a guide line, such as a thread on 


# Plano-Convex 
*A 


Lens (St. Gaobain) 


Aloe Co. and National Optical Co 


ISTON 


a black line 


drawn with a china-marking pencil aeross 


Such 


the 5-power plastic lens of 
the bottom of the planoconvex lens 
lines are valuable in preventing the patient 
trom losing “his place 


\djustable masks which blot out all but the 
line being read are valuable for people who 
have very limited fields, and who would other 


wise be constantly losing thei place.” 


The ophthalmologist traditionally has been 
biased in favor of something which can be 
worn on the face as against something which 


is hand-held 


a hand magnifier may prove more satisfactory 


There are many reasons why 


to a patient than heavy spectacles 


1. The hand magnifiers may cost substantially Ie 


The e 


conside red 


held 


trong 


onomic factor must be 


he 


eye 


distance at which a text ts from the 


may he normal, whereas pectac les 


involve bringing the page closet 


bor 


to binocular 


a wiven strength, they may lend themselves 


reading 


release the from 


W here 


mav be a deciding factor 


Magnifiers with stand patient 


the necessity of tlocusing tremor 18 


present, thi 


Phe 


le ig le 


hand magnifiers may strike the patient as 


conspicuous. Persons without visual 


anomalies often use such devices. They were not 


designed to overcome visual impairments 


originally 


Phey may provide other properties which render 


them superior to anything so far available in 


spectacle form, tor a specihe purpose 


one should not be sur 
the that 
he done with existing procedures, still pre 

Rather, the 
have hand 
This 


refrac 


these reasons, 


prised if a patient, alter best can 


fers a simple hand magnifier 


do 


an assortment for the patient to try 


practitioner will well to on 


can be done before and again after 
tion, especially if much cylinder correction 
is indicated 

With the newly blinded, particularly, the 
\ Ja 
tient who is completely unprepared to accept 


will 


employ a strong lens of this sort as an interim 


role of hand magnifiers is important 


his visual limitations often learn to 


measure. It may keep him at work. Later, the 


practice he has derived makes him a far 


easier case to fit with specti les 


ee 


\yvain, those who have been blind for a 


long tune may be walling to use a device of 
this sort, so that they can develop their visual 


lunetions to the 


point where the minimal 


magnification can be preseribed 


It is well known that patients’ vision be 
haves im an unpredictable manner, One will 
find many patients who are seeing things 
that, by all the rules in the book, they should 
not be able to see It behooves us to devote 
more thought to the fundamental nature of 


low vision 
hese 


cue When the optical apparatus has very 


people learn to rely upon visual 


peor resolution, one learns to omit details 
and draw conclusions according |y 

The newly impaired patient is unlikely to 
he happy 


thon It 


with anything without an explana 
should 


healthy eve 


pointed out that the 


does not inspect. Few of us 


unless we are printers, are even aware of 
the existence of digraphs.¢ For the visually 
mipaired, digraphs present a new problem 
Hut the 


a problem for very long 


since mind tends to synthesize, it 


Is Dot 


It is also reassuring to point out that if 


the patient sees anything —even occasional 


letters—it is worth his “playing along” for 
a week or so. Many who see nothing at first 
later learn to read quite well 


It is regrettable that we are unable to 
predict unerringly which hand magnifier will 
hest suit each patient. Until good clinical 
controls can be set up, such information will 
\t this stage all that can 


he said is that each device has its own prop 


not be available 


erties and tield of use 


Devices The 


held at higher magnifications, as well as the 


Projection restriction of 
problems of illumination introduced, can be 
partly overcome by opaque projection devices 
conventent because the reader, in approach 
the 
low vision) blocks the light 


used for lecture purposes are not 


ing close to 


screen (as he must with 


It is desirable, 
therefore, to bend the rays with mirrors so 
that the mage may be projected from behind 
the sereen 


+A digraph is a union of two characters repre 


senting a single sound, as oa im boat 
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The Franklin Institute has designed such 
an instrument, which is bemg put into pro 
the 


This gives 3 to 5 powers 


duction under 


subsidies by \merican 


( al ¢ olipany 


of magnification and has its main value for 


those with visual acuities above 15/200 


The American Foundation for the Blind’s 
Meyascope, giving either 12 or 25 diameters 


of magnification, is of use to those witl 


yreater visual losses. Some with 


2/200 have 


vision of 
approximately 


able 


25-power version 


occasionally been 


to read for limited periods with the 
| he poorest results occur 


in vers advanced Cases Of retinitis pigmen 


tosa or high myopia. Contrary to expecta 


tions, some with as much as 20200 


Vision 
have been walling to put up with the incon 


venience of manipulating the Megascope 


Perhaps this is because, once the operation 
has become a habit, they are able to read 
in a relaxed manner at 


the 


a good distance fron 
scTecn 

This expensive device is not well known, 

as yet. It is not conveniently portable. At 


least three of our patients with advanced optic 


atrophy and vision of approximately 2/200 
to 3 200 tind it very convenient. Two of 
these are college students, who were re 


quired to hire readers prior to their intro 
duction to the Megascope 


Contact’ Lenses.—Contact glasses have 
their chief value in correcting cases with 
high degrees of astigmatism (keratoconus, 


ete.), corneal scarring, or high myopia. It 
may be necessary to employ im addition one 


of the other aids for near vision 


Tel scopu Lenses 


lelescopic lenses are 
emploved primarily for distant vision. When 
used 


reading caps are applied, they can be 


for near vision. They can be utilized bine 


ularly for distance and monocularly tor neat 
lenses are 


The newer telescopi more pre 


sentable cosmetically than the older formes 
the use of plastics has lightened their weight 
(00d telescope and lense ire 


The 


lenses come in 1.7 


expensive Kollmorgen tele 


and powers ot 


may 
nay 


nification. Obviously, the 1.7 lens 


has the with all telescopi 


larger field. \s 


< 

| 

A 

| 

4 

_ 
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spectacles, the patient's retractive correction 
is incorporated in the proximal portion of 
the lens, and the reading cap, when needed, 
Most 
system is prescribed will be 


with the The 
than the 


is added in 
this 


front patients for whom 
satistied 
reading cap Univis 


telescopic lens is. smaller others, 


resembling a small telescope cut into. the 
center of a lens; and hence the telescope can 
field is 


comes in 1.5 and 2 powers. The plastic Fein 


he “looked around.” The small. It 


bloom telescopu lens, which 1s lighter 


weight than the 


Kollmorgen lens, comes in 


powers only. The telescopic spectacle 


with the weaker reading addition ts often 


recommended for those requiring an om 
is especially true when the device ts needed 
tasks as 


machine work 


creased reading or working distance 


for such drawing, sewing, and 
Before a definite preseription 
is given, a high plus lens may be tried in 
comparison, since this may meet the specity 
requirements of a given job-—architectural 


Many 


better 


drawing, for example patients with 


visual acuity somewhiat than 20/200 
find the wider-angle, lower-powered, 1.7 

telescopic lens efficient for their needs, Few 
patients can walk about with telescopic spec 
tacles because of the restricted field and the 
apparent displacement of the image, as a 


These 


theater or 


result of the telescopr parrallax 


lenses may be invaluable in the 


tor tele where 


the patient himself ts 
not motion 

Phe percentage of blind 
who have accepted telescopr spectacles for 
The held 


may not seem to be worth the slight enhance 


legally persons 


distance use is still low loss in 


ment of cues resulting from. strengths ot 


less than 3 powers 


There are on the market inexpensive, 


light-weight sport glasses which are essen 


tially 2.5 to 3.5-power opera glasses with 
earpieces. Reading caps can be fitted to these 
ind are useful to persons with little sight 
\ 6-power telescope, resembling in size and 
appearance a pocket flashlight, enables many 
buses, and to read street 


to identify signs 


or house numbers 


ISTON 


Higher powers, in monocular form, have 
heen found very helpful by many who are 
spectacles \ 10- 


power prism monocular can be used by some 


not aided by telescope 


whe are not aided by the telescope It tits 
\W hile 


an object and holding the glass steady takes 


comfortably the pocket locating 


practice, this lens has become part of the 


standard equipment of very many “blind 


pee 


larger, mexpensive monoculars of 8 30, 


or even LO 50, design are often used for 


Wate hing television theater performances, 


or ball games. Their major drawback 1s that 


Weak 


additions supplied as caps might he 


they cannot be focused at close range 
plus 
used to overcome this. In a few cases, such 
mounted on 
1.00 to 


permit inspection of work at high magninea 


devices have been laboratory 


stands with 10.00 1). caps to 


tions. In one instance it was reported that 


this arrangement enabled a man to do deli 


cate soldering operations, working under 


the glass 


Vicroscopr Lenses Microscopie lense 


(Fembloom and Bechtold)t involve the us 
of two or more plastic lenses plus air spaces 


and are for near vision only. They are em 


ployed in front of one eve only. Incidentally, 


this feature of microscopic lenses, Cor tele 


scopie lenses for near vision) is usually no 


problem, since a high yp reentape of patients 


with subnormal vision have but one useful 


eve. Because of the extreme degrees ot 


magnification provided here, the 


held 


lens; hence sufficient convergence for binox 


reading 


material must be 


very close to. the 


ularity ts 


impossible 


Fembloom Jens comes strenyths 


20) the Beechtold, to 14 When 
one multiplies these figures by 4, one obtaim 
the equivalent dioptric designation for a con 
vex lens. High convex lenses create too much 


aberration, as compared with the corrected 


and comparatively aberration free 


nero 

t kembloom, W communication 
Bechtold, Personal communicat 
Hellinger (, Per 


ommunication to the authors 


Poon i! 
the author 


tes the 


authors. Freeman 


23 
711 


scopic lenses. The Policotf and new \merican 
Optical Company's lenses are an exception 
to this rule and are cheaper 

Comparatively few patients require micro 
scopic lenses unless very high plus is indi 
cated. Bechtold has projected a telemicro 
scopic lens which combines the best features 
of the telescopic and microscopic lenses, per 


mitting reading at more normal distances 


History 

Much has yet to be done in developing a 
yood routine for the handling of the low 
vision patient. Actually, the term “routine” 
is a misnomer, since one cannot routinize 
this type of examination, but must tailor it 
to the needs and specifications of the patient 
However, an attempt will be made to lay 
down a working plan for the ophthalmologist 
to employ im handling low-vision patients 

\ good history will often aid in determin 
ing whether the patient can be helped and 
in indicating in what direction the examina 
tion should be slanted 

Phe points to be stressed are the following : 
1. Ltagnosis 
2. Duration of the disease 


educational background 


Whether the patient can read now or could 

read once 

Occupation before and after visual loss 

6. Visual need. kor what purpose does the patient 
want his glasses? (This is most important.) 

7. Which is the better eye 

® Is the patient now using any special devices 
or has he ever been examined for any such 
(It is obvious that one can waste a great deal 
of time in examining a patient for a magnifying 
device only to find that the patient either has 
that device or had one and did not like it, ete.) 

9 How much can the patient see now; 1. e€, can 
he see headlines, large newspaper type, small 
newspaper type, ete 

10. Can the patient walk about alone: (a) indoors 
or (b) outdoors ? 

11. Does he see better in bright daylight or in 
twilight ? 

12. Does the patient really want to read, or is he 


being forced into this by his family 
The answers to all of the above questions 
will give the examiner a fairly good picture 
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of the patient’s physical and psychological 
set-up. The patient whose visual loss is of 
recent date will object to the employment 
of abnormal reading positions. He wants to 
see as comfortably as before and will not 
vo to any great trouble to learn new reading 
positions. As a matter of fact, most of the 
patients in this category still want a cure, 
and not a glass. 

If the patient has had his detective vision 
for a great many years, he may already have 
fallen into a blind pattern. He may be well 
adapted to the use of Braille. He probably 
has been babied by his family The main 
point here is that he may have very little 
incentive to go to the trouble of learning t 
read again. Hle may require the aid of a 
social service worker to redevelop such an 
mcentive 

By this time he has probably become a 
visual illiterate. He can spell the words, but 
when he sees with some magnifying device, 
he does not recognize them This patient 
must be retaught to read. If the physiciar 
does not realize this, he is apt to fit the 
patient with too strong a lens. The patient 
may read only Jaeger 7 when first fitted. As 
he learns to read again, he may rapidly come 
to a point where he can read fairly small type 
with the same, or even a weaker, lens 

The patient’s ability to walk about alone 
is a clue to his visual field. The patient with 
poor central vision and absolutely no periph 
eral field is difficult to handle because much 
of the magnification depends on the ability 
to utilize the perimacular retina, But 1 
none is present, then a good part of the bat 
tle has been lost in advance. This ability to 
walk about 1s also a clue to whether he has 
night blindness or not 

Patients who have difficulty in bright light 
usually have either a central scotoma or some 
opacity in the media, such as a cataract. The 
reverse, dim vision in twilight or poor light 
tends to implicate the peripheral retina. [i 
the patient can read headlines or better, he 
obviously is a good candidate for a low 
vision aid. If he can read headlines but 
cannot read any print smaller than that, he 


may be benefited by a 2.2 \ telescopic spec 


1. AA 
3 
|| 


VMAGNIFIC ATI 


IND SUBNORKMAI 


tacle It he 


can see subheadlines, then he 


may be able to get by with 1.7 telescopic 


spectacle. If he cannot read headlines, then 
he is going to need something in the way of 
an extremely high plus or microscopic lens, 
or a combination of a high plus lens and a 
magnifying device \ll this information gives 


a working clue 


EXAMINATION 


Phe examination, as has been said, should 


be slanted in the direction of the patient's 


needs. The patient may want his device 
only for use on one phase of his work. If that 
is the case, it is important to know just 


what that is so that the device can be tailored 
to his need, employing the principles of mag 
nification outlined above, If the patient wants 


something for use in the 


distance and wants 
to walk around while wearing it, his prob 
lem at the present moment is almost insoluble 
if he fitted 


cannot be tacle lens 


with a Spee 
Kew patients can walk around while wearing 


telescopic lenses, This must be explained to 


him very fully Patients resent paying for 


devices which they cannot employ in a prac 
tical fashion 

If one is able te provide the patient with 
loaners or devices on a “money back” basis, 


Many 


a device which seems perfectly satisfactory 


the problem wall often be simplified 


in the office proves to be equally unsatistac 


tory when subjected to use. For the same 
reason, one should hesitate to give any com 
plex prescription on the first visit. The exam 
Inations require great patience as the pa 


tients fumble in their attempts to see 
The should be back at 


least once or twice before the final prescrip 


patient brought 


tion is given. Frequently the second or third 


visit will indicate a need for much less may 


nification than was apparent at the time of 


the first examination 
The first step 1s a precise objective refrac 


tion. After that the 


examination is aimed in 


the direction of the patient’s need, 1. e 


whether distant or near function is required 
lend 
to the examination of pa 
less than 20/200 


The ordinary Snellen charts do not 


themselves well 


vision of 


tients who have 


or even 20, 100, The disparity in size between 
20 200 and 20/100 is much 
them 
at 20 ft 


too great lor 
most of \ttempts to use this type ot 
chart (6 meters) do not make tor 
an accurate refraction. The physician should 
employ a chart containing letters of as high 
as 20 800 § (big. 4) or more. This examina 
tion is best done with the chart illuminated 
and held either by an assistant or suspended 
trom a gooseneck lamp at a distance of & to 
10 ft. (2.4 to 3 meters) from the patient 
When the 


this working distance, one can often obtain 


patient is given retraction at 
more precise information, especially as to the 
amount and direction of the cylinder. Hf one 
ean possibly do the refraction combined with 


the employment ot telescope lenses, alte ring 


hig. 4 


VISION Case he 


Special chart for refraction of low 
chart is in loose-leaf form 


ymbols decreasing downward from 20/800 


with 


the evlinder, AXIS, and the sphere inn the 
trial frame behind the telescopic lens at a 
10 


gained, At the same time, 


distance of & or a much more precise 


refraction can be 
the patient receives a preat psye hologa al im 
petus by observing a marked increase in hi 
distance vision. This is true whether or not 


he will ultimately employ telescopic lenses 
the 
great unportance if one will ultimately em 


ploy 


Information 


concerming cylinder of 


a high plus lens. If one does prescribe 


a telescopic lens, then the information data 
concerning both the sphere and the cylinder 


are equally important. If a microscopic lens 


is to be employed, then this information i 


of no value 


§ Special Bausch & Lomb Optical Company 


‘ hart 
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If the patient has a very high myopia or 
a very high hyperopia, one may often be 
surprised by the amount of near vision ob- 
tainable if the reading material is held close 
to the naked eye. This is an examination 
which should always be made upon patients 
falling into these categories: Patients with 
very high myopia, even with macular lesions, 
can often read surprisingly well with the 
naked eye, holding the reading material prac 
tically at the nose 

If it is important that the patient have 
distant vision for use in the theater, for TV, 
m looking for a bus number, or in some 
specific employment, such as working at 
arm's length on a machine, then a telescopi 
lens wall probably be needed. Ii a satisfactory 
one can be fitted, the addition of a reading 
cap may also solve the problem of reading 
at a more nearly normal distance trom the 
eye than is possible with the average magni 
iving glass 

\ surprisingly high percentage of patients 
can be made to read with high plus lenses, 
t.5.00, +7.00, 4-10.00, 4-15.00, 4-20.00 1D., 
or even greater, One should start in 
4.00 or +-5.00 lens and then 


increase by 2 D. at a time until the patient 


these 


cases with a + 


is advisable to use news 
than the 
Jaeger charts, which are imprac 


is able to read. It 


papers or magazines here rather 
ordinary 
tical for this purpose. If the patient wants 
that 


target used, One must be very patient, espe 


to read a newspaper, should be the 
cially at first, when the subject is actually 
learning to read again. If he is permitted to 
take his own time, or even to go out and sit 
in the waiting room with the plus sphere in 
the trial frame and “play with it,” as it were, 
it may be found that he will do much better 
than expected. Frequently the patient who 
fumbles in the beginning with type as large 
as Jaeger 7 or so will, as he learns to read, 
come down to the point where he sees much 
smaller type with the same lens. If the pro 
cedure is repeated, at a later date, the patient 
mmay even see the same small type with a 
weaker sphere. Obviously, the weakest lens 


that enables the patient to read or to perform 
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the task which he desires is the best prescrip 
tion for him. Common sense must be used in 
compiling the final prescription. If, for exam 
ple, a patient who can read a newspaper with 
+-15.00 lens for 
telephone type, one is better off to give him 


a +1000 lens requires a 


the +-10,00 lens and allow him to use an 
additional magnifying glass in order to read 
the telephone book. The importance of illumi 
nation should always be explained to the 
patient 


The simple use of a high plus lens will be 
adequate for an amazingly large number of 
patients \ recent 


experience is a case in 


point: A 78-year-old physician was seen who 
stated that he had a cataract and was under 
the care of a famous ophthalmologist. He was 
gomy to return to that man when his cataract 
Was 


ready for However, both his 


ophthalmologist and the latter's assistant had 


surgery 


itormed him that he could not be given any 


lens with which to read. This patient was 


+-7.00 lens. It 
was unfortunate he had not been given the 


able to read fine type with a 


benefit of a refraction previously 

Kestenbaum || has suggested that one can 
observe as a fixed rule ,that the dioptric 
power of the plus lens used will be a recipro 
cal of the That is, if the 


20/200, the reciprocal is 10 and a 


vision Is 
10.00 


lens (2'4%4-power magnification ) is indicated 


vision 


If the vision is 4/200, one would require a 


501). lens, ete. While the problem is not 
quite that simple, this rule may be of help 
We have seen 2 200 to 3200 vision helped 
+-19.00 lens, and 20 200 vision with 


numerous 


with a 


scotomata unaided by anything 
short of the 25 power Meyascope, et 
Persons with less extreme visual loss (say 
in the 20. 50 range) are often aided by simply 
bringing the reading material closer to their 
eves. This takes advantage of the fact that 
the retinal image is magnified in direct pro 
portion to the proximity within which the 
object is moved closer to the eye 
Frequently the patient can be handled by 


a combination of a high plus lens and some 


Kestenbaum, A 


the authors 


Personal communication t 


1M 
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MAGNIFICATION AND SUBNORMAI 


type of magnifying device. For example, a 
musician who wanted his glasses only for the 
purpose of learning his music, so that he 
could then play from memory, was able to 
+- 16.00 lens 


combination of a 


However, with a 
Plasta 


Cataract Reader (which has a magnification 


read it with a 


-7.00 lens and a 


of about 5 powers, with a very good field), 
he was able to read his music more rapidly 
and comfortably. This combination was given 
to him and rendered him better able to work 
Many 


musicians. They need their glasses mainly 


efficiently low-vision patients are 


for the purpose of learning their music, and 


————_ 


s 6 


‘ ‘ 


(62 


Beis 


YY. 


VISION 


In the application of magnifying devices, 
it is important to remember that while the 
lens magnifies the size of the image of the 
the 


scotoma. This is the secret behind the success 


object viewed, it does not magnity 


of magnification. The device must render 
the retinal image larger than the scotoma 
In the case of generalized retinal depression, 
as in optic atrophy, the stimulus provided 
yreat enough to 


It is in the latter 


by the magnifier must. be 
stimulate the retina to see 
group that intense light is extremely impor 
tant. These patients require a more concen 
trated light than does the group with macular 


lesu ms 


\Suee-Ly Suee-L 


iec< 


low-vision patients are 


Many 
sheets, pe rhap 


hig 
music 
‘The 
Her 


read with the use of magnification 


patient could not be made to read 


musician 


picture 


If they cannot be made to read ordinary 


a friend can draw out the music in larger size, which the patient can then 
illustrates 
friend drew the 


which the 
With 


an ordinary sheet of musi 


music on the scale hown here 


the use of magnification the patient could then study the score 


not for use while performing. Any lens or 
combination of lenses which can help them 
to learn their music will obviously rehabih 
tate them from the point of view of employ 
advantageous in the very 


this 


ment. It may be 


extreme cases of type to have them 


obtain music which is drawn out already 


magnified and then to superimpose magnify 


ing devices upon this enlarged music scale 
Lad 


ION 

related 
\ brief 
and field 


ayain stres sed 


Phe principles of magnification, as 


to low-vision cases, are enumerated 
description of the available devices 
of application is given. It 1s 
that no low-vision patient with measurable 
Snellen vision should be written off as hope 

less until he has been given a good trial with 


these devices 
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An attempt has been made by the authors 
ingly or together, to discuss this subject with all 
possible workers in the field. To some extent, many 
of the statements contained here reflect these 
opinions. Many of the statements contained in the 
first part of this paper reflect common knowledge 
present in the average text on phy iologic and 
physical optics and lenses 

25 FE. 68th St. (21) (Dr. Gordon) 

15 W. 16th St. (11) (Mr. Ritter) 
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News and Comment 


SOCIETY NEWS 


Virginia Society of Ophthalmology and Otolaryngology..-lhe Virginia 
Society of Ophthalmology and Otolaryngology will have its annual fall meet 
ing in Richmond at the Baruch Auditorium in the Medical College of Virginia 


on Nov. 29 and 30 (Otolaryngology) and on Dec. 1 and 2 (( phthalmology ) 


The speakers for the Otolaryngology program are Dr. Victor Alfaro, Dr 
Lawrence R. Boies, Dr. Aram Glorig, Dr. Robert J. Huebner, Dr. Lyle M 


Sellers, Dr. Ben Senturia, and Dr. Henry 


Williams 


The speakers for the Ophthalmology program are Dr. Howell W. Brown 
Dr. James Spencer Dryden, Dr. William M. Hart, Dr. William Howard, Dr 
Kkdward Norton, and Dr. Henry P. Wagener 


For additional information, write Dr. Pastore, chairman, | 


sox 25, M. C 


Station, 1200 FE. Broad St., Richmond 19, Va 
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Experimental Tonography in Ki bbits 


Effect of Unilateral Ligation of Common Carotid Artery on Aqueous Humor Dynamics 
As Studied by Means of Tonography and Fluorescein Appearance Time 


WALTER KORNBLUTH, M_D., Jerusalem 
and 
ERIK LINNER, M.D., Uppsala, Sweden 


Clinical tonography, deseribed by Grant 
in 1950, has proved of value for the study of 
the mechanism of aqueous flow under physio 
logical and pathological conditions. It is of 
great help in the diagnosis of glaucoma and 
in the evaluation of the therapeutic etfect of 
Phough 


drugs and of surgery in glaucoma 


the simplifying assumption involved in the 
interpretation and calculation from the tono 
necessarily introduces 


graphic tracings some 


systematic error these do not detract ap 
preciably from the value of tonography as a 
means of exploring problems of aqueous flow 
The purpose of this study was to investi 


gate under experimental conditions one vas 


cular factor which might influence aqueous 


flow and to see whether tonography in ex 
perimental rabbits could be used as an effec 
tive tool for the analysis of the etfects 
Tonography in rabbits was reported only 
briefly by Grant.’® He stated that recordings 
were made on rabbit eyes in the same manner 
as on human eyes. He found that in normal 
the pressure 


during application of the tonometer resembled 


rabbits decline in intraocular 


that in humans, but gave no details 
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We Were 


and reproducible tonographie tracings in rab 


mitially unable to obtain reliable 


bits with topical anesthesia alone. Conse 


quently, tonography in the present study was 


performed with the animal under general 


anesthesia, and in this way satisfactory trac 


ings could be was understood 


that 


produced It 


veneral anesthesia might introduce 


changes in aqueous humor dynamics, but it 


was felt that valid comparisons between the 
two eyes of the same animal could neverthe 
le ss he obtained 


PECH NIQUE 


Pigmented male rabbits weighing between 2 and 


} kg. were used in all experiment 


lonograph The animals were anesthetized by 


intravenous imyection of pentobarbital (65 me/ce. ; 
instillation of 0.5% Oph 


y ben 


0.5 to 0.6 cc/kge.). After 


thaine (2-diethylaminoethyl-3-amino-4-propox 
zoate HCL [Squibb], into each conjunctival sac, a 
(silk) 


membrane and 


nonabsorbable surgical suture wa put 


he Id bac k 


exposed — the whole 


through the 
by a 


nictitating 


mall clamp Phi 


cornea tor placement of the 


tonometer [he eve 


directed downward during the tonographic pro 


cedure, was protected from pressure by placing 


rabbit's head on a ring-formed towel. In 10 te 


15 minutes following the injection of pentobarbital 


tonograplic tracings were obtained, using a 5.5 gm 


plunger weight for a period of four minute a 


cle cribed by (srant In our animals continuous 


tonographic tracings were taken over 


a period of 


13 to 17 minute Tonography was performed first 


on the right eye and immediately thereafter on the 


left eye, the tonometer being cleaned thoroughly 


before examination of each eye Care had to be 


taken that the general anesthesia in the animal had 


reached a level of steady state which was neither 


too superficial nor too deep. In the former case the 


appearance of nystagmus interfered with tonog 


raphy, while in the latter the rolling of the eyes, 


due to lack of tonus of the external eye muscles, 


made it very difficult to keep the tonometer on the 
the cornea The results 


center of were calculated 
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according to the latest tables of Friedenwald,* and 
ocular rigidity was determined by obtaining read 


ings with 5.5 and 10 gm. plunger weights (Frieden 
wald"). A Muller electronic tonometer connected 
to a Brown potentiometric recorder was used 

luorescein Appearance Time.—The rabbits were 
given a light general anesthesia by intravenous 
injection of a smaller amount of pentobarbital 
(0.3 ce/kg.). The rabbits were fastened to a wooden 
board with a towel. Two and a half cubic centi 
meters of a 5% solution of fluorescein (C. F. Kirk) 
was given intravenously, and the time between the 
appearance of the dye in the nictitating membrane 
and in the pupillary area of the anterior chamber 
was measured. Both eyes were examined simultane 
ously with separate slip-lamps by separate observers 
The method of using the fluorescein appearance time 
as a measure of the rate of flow of aqueous has been 
described by Linnér and Friedenwald.+ These meas 
urements were made one or two days after carotid 
ligation 

Ligation of the Common Carotid Artery.-The 
right common carotid artery was ligated and cut, 
with the rabbit under general anesthesia and tonog 
raphy performed thereafter at various periods, 
ranging from 1 to 10 days. After occlusion of the 
common carotid artery on one side the animals 
became more susceptible to the intravenous injection 
of pentobarbital, and a smaller amount (0.3-0.4 
cc/kg.) had to be used for general anesthesia 

One or two days following the occlusion a num 
ber of rabbits were given an intraperitoneal injec 
tion of 1000 mg. of sodium ascorbate, and 30 minutes 
later the fluorescein appearance time was measured, 
followed immediately by tonography. Some rabbits 
received instead an intravenous injection of 200 meg 
of sodium ascorbate in isotonic solution. ‘Ten min 
utes after the injection the fluorescein appearance 
time was determined and tonography performed 

The episcleral venous pressure was measured with 
the rabbit under pentobarbital anesthesia, without 
a tonometer resting upon the eye, according to the 


method described by Linnér.'* 


RESULTS 


rhe calculations from tonographic trac 
ings were carried out, using data derived 
from calibrations on human eyes. It was 
therefore important to see whether the tables 

* Friedenwald.* The validity of applying these 
tables to rabbits is discussed below 

+ Linnér, E., and Friedenwald, J. S.: Appear 
ance Time of Fluorescein As an Index of Aqueous 
Flow, preliminary report presented at the meeting 
of the Wilmer Residents Association, Baltimore, 
April 2, 1954. 
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used for tonographic calculations in humans 
could be applied to the measurements in 
rabbits. The ocular rigidity was studied in 
several series of rabbits. The results showed, 
however, a considerable variation from one 
group to another. 

In one group of rabbits studied together 
with Dr. I. Prijot, the ocular rigidity was 
determined in 10 eyes starting with the 5.5 
gm. weight, and in another 10 eyes starting 
with the 10 gm. weight. The average ocular 
rigidity was found to be 0.0092 in the first 
group and 0.025 in the second group. Pre 
sumably, the difference in those two estimates 
is attributable in part to a massage effect: and 
the true value should lie between these ex 
tremes, A reasonable estimate for the whole 
group of 20 eyes, which also was in fair agree 
ment with other measurements, was a value 
of about 0.015 for the average ocular rigidity. 

In four rabbits the tonographic tracings 
were continued until no further fall in pres 
sure took place, indicating that a steady state 
had been reached. Under this condition the 
final intraocular pressure with the tonometer 
resting on the eye (P,) should be approxi 
mately the same as it was in the undisturbed 
eye before the tonometer was placed on the 
cornea (P,); the aqueous humor is flowing 
out of the eye at the same rate as it is being 
formed. It took between 12 and 14 minutes 
to reach this state. The tonometer was kept 
on the cornea for another three to four min 
utes in order to be sure that no further fall in 
intraocular pressure would take place. There 
was a fairly good agreement between initial 
P, and final P, (Table 1) when the calibra- 
tion tables for human eyes were used to esti- 
mate the pressure. 

In 14 eyes the episcleral venous pressure 
was determined and found to be 8.940.17 
mm. Hg, which is in good agreement with 
the value previously found by Seidel.’ 

tli K is smaller in rabbits than in man, the 
estimate of P. using human calibration tables should 
be too low. Actual comparison of estimated P. with 
the final P+ shows that no large correction in this 


direction is permissible 


EXPERIMENT AI 


LONOGRAPHY 


Taare | 


-Tonographic Tracings in Rabbits Until 


Steady State Was Reached 


Initial Final 
Mm. He Mm. He 
“4 Po 
3.3 
" 4.6 
+1 23.5 


lonographic measurements were made in 


14 normal rabbits (Table 2). The intraocular 
pressure and the rate of flow of aqueous in 
the right eye, where the tonography was 
performed first, was slightly higher than in 
the left eve. The difference, calculated as the 
ratio between the right and the left eye, ts 


The 


iacility of outflow is the same in the two eyes 


statistically significant coefhicient 
No significant correlation between the level 
of the original intraocular pressure, varying 
from 37 to 14 mm. Hg, and the coefficient 
of the facility of outtlow was found in 23 
in which the 


rabbit eyes The second eyes, 


intraocular pressure could have been in 
fluenced by tonography performed on the first 
eye, were not included in this series 

\ phenomenon similar to that found in 
normal rabbits was observed in normal 
human subjects (‘Table 3). After tonography 
yn the first eye the average intraocular pres 
sure in the second eye was found to be sig 
nificantly lower than in the first eye. On the 
ther hand, no significant difference was 
found between the coefficient of facility of 


sutflow of the second and that of the first 


TABLE 2 


Tonographic Measurements in 
Normal Rabbits* 


Fourteen 


Left 
Kye Eye Kil 
m 
Pe iT) 00) 
1.39 1.30 


e OW” 0.58 


* Right eye examined before left eye Peo 
pressure, In millimeters Hg; C, facility of 
om/min/mm. He); F, flow of aqueous (cu 
arithmetic mean; s, standard deviation; « 


intraocular 

outflow (eu 
mim/min.); m, 
etandard error 


of the mean 


[ABLE Measurements 


1 onograph 


Sixteen Normal Humans* 


Right Left 

Kye Kye RI 
1.4 13.72 
2.15 0.10) 
065 OM om 


0.08 0.087 


* Right examined before left eye. Pe 
pressure, in millimeters Hg; C, facility of outflow (cu 
min/mm. He); m, arithmetic mean 
¢, Standard error of the mean 


eye 


intraocular 


mm 
s, Standard deviation 


eye. A continuous recording of the diastole 
blood pressure during the tonographic pro 
cedure of the two eyes did not reveal any con 
sistent changes 

Phe thuorescein-appearance time measured 


in seconds in 10 normal rabbits was as fol 


lows: right eye, 78.9% 5.74; left eye, 82.64 
5.70; R/L, 0.95+0.021. There is no sig 
nificant difference between the two eyes 


Ponography was not performed on these eyes 
prior to the determination of the appearance 
time 

lonography was performed on 15 rabbits 
one to two days following occlusion of the 
right common carotid artery (Table 4). The 
intraocular pressure in the right eye ts about 
3mm. (15%) lower than that in the left eye 
The coefficient of facility of outflow in the 
right eye is decreased by 25% and the flow 
of aqueous in the right eye diminished by 


8% as compared with the left eye of the 


Measurements 


4 


onography in hifteen 
Rabbits, One to 


of Right ¢ 


lwo Days lollowing Ligation 
ommon Carotid Artery* 


Right Left 
Kye Kye KI 
17.33 2.53 om 
407 0.12 
1% 1.27 00% 


aed 0.76 
0.086 0.12 
0.0009 0.08) 


iv 
/ 1.16 


0.56 
O14 
0046 


Ps intraocular pressure, in millimetera Hg; C, feeiiity 
of outflow (eu. mm/mis/mm. He); Ff, flow of aqueous (eu 
mm/min.); m, arithmetic mean, s, standard deviation; ¢, 
¢tandard error of the mean 
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0079 
0.0m" 
OM 1.00 
( 0.04 0.040 
oo! 0.02 
4.37 +82 1.20 
F os 1.87 1.97 3.04 
2.06 
0.58 
= 


ame animal, However, as found in normal 
rabbits, tonography on one eye lowered the 
intraocular pressure and the aqueous flow in 
the second eye. The comparison must there 
fore be made with the normal eye not in 
fluenced by any procedure on the other eye 
in order to reveal the total effect of carotid 
ligation. Tonography was always performed 
first on the right eye. By comparing the right 
eye after carotid occlusion with the right eye 
in the normal group, the intraocular pressure 
and the coefficient of facility of outhow were 
found to be decreased each by 25% and the 
aqueous flow to be diminished by 56%. All 
the above-mentioned differences are statis 
tically significant 

The fluorescein-appearance time, measured 
in seconds, in nine rabbits one to two days fol 
lowing ligation of the right common carotid 
follows: right eye, 92.328.2; left 
eye, 70.0+747; R/L, 1.360.087. This dif 


ference is statistically significant. Tonography 


Was as 


was not performed on these eyes prior to the 
determination of the appearance time. Ac 
cording to this method, the rate of flow of 
aqueous in the right eve was diminished by 
thout 30% as compared with the left eye 
Tonographic measurements were made in 
nine rabbits one to two days following liga 
tion of the right common carotid artery at 
high ascorbic acid concentration above satura 


tion level (Table 5). The administration of 


excess ascorbic acid did not give results sig 


PARLE onographt 


Rabbits One to 


Vine 
Two Days Following Ligation 


Veasurements in 


of Right Common Carotid Artery at 
High Ascorbic Acid Level* 
Right Lett 
Kye Kye Rit 
0.76 
0.16 
‘ 1.19 
0.7 
ool 0.04 
* Pe intratocular pressure, in millimeters Hg; C, faetl- 


ity of outflow (eu 
(eu mm/min): om, 


mm/min/mm. Hg); /, flow of aqueous 
arithmetic mean; s, standard devia 


thon; «, standard error of the mean 
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6 


Three 
Following Ligation of 


Episcleral Venous Pressure in 


Kabints One Day 


Right Common Carotid Artery 
Right Kye Lett Eye 
Mm. He Mm. He R/L 
10.1 ow 
4.70 10.35 
a 40 


nificantly different from the results obtained 
in rabbits at physiological ascorbic acid levels 
(Tables 4 and 5). This is also true for the 
fluorescein-appearance time measured in five 
rabbits one to two days following ligation of 
the right common carotid artery at high 
ascorbic acid level, which showed a value for 
the right eye of 65 seconds and for the left eye 
of 46 seconds, and a ratio of right eye to left 
eye of 1.42. There was a great variation from 
animal to animal, and the ditference between 
flow rates at low and high ascorbic acid levels 
is not statistically significant 

The episcleral venous pressure was meas 
ured in both eyes of three rabbits one day fol 
lowing ligation of the common carotid artery 
(Table 6). No significant difference between 


the two eyes was found 


COM MENT 


The first question to be answered when 
doing tonography on rabbits was whether the 
tables calculated for pressure and volume 
relations in human eyes could also be applied 
with reasonable accuracy for calculations i 


rabbit eyes 


It was that the ocular 


rabbit eves was fairly close to that of humatr 


found rigidity of 


eves, The tonographic tracings extending t 
a steady state showed that there was a good 
agreement between initial 7’, and final P,. P, 
values as Friedenwald 


found by are not 


significantly different im rabbit and human 
eves. It seemed, therefore, justifiable to make 
calculations from the tonographic tracings in 
rabbits using the tables compiled for humar 
eves. even though a systematic error may be 
involved, useful information can be obtainec 
by comparing the results of the two eyes of 
the same animal under various unilateral ex 


perimental conditions or by comparing the 


1M. A. 
| 
| 
‘ 


EXPERIMENTAI LONOGRAF 
same animal before and after an experimental 
procedure 

The average intraocular pressure im rab 


Hy 


mim 


bits was about 23 mm The EPIs¢ leral 
Hy, as 
The 


cular pressure in rabbits is higher than that 


venous pressure Was 9 com 


pared with 11 mm. in humans intra 


in humans. The outflow pressure in rabbit 
eyes, therefore, is appreciably higher than 
that of human eyes (14 mm. Hg in rabbits 


is compared with about 5 mm. Hyg in hu 


mans ) 

The coefficient of facility of outflow was 
0.30 cu. mm/min/mm. Hg. The flow. of 
aqueous as derived from tonography was 


$.37 cumm/min. This result compares well 
with the values obtained by Kinsey, Palm, 
and Cavanaugh,’* using sodium and_ thio 
cyanate as test substances. They found a rate 
of aqueous flow of 1.7% of the anterior cham 
ber volume per minute. If the volume of the 
anterior chamber is taken as 250 cu. mm., 
this rate of aqueous flow would be equivalent 
outflow of 4.25 These 


values are higher than the ones obtained by 


to an cu.mm/min 


other authors, applying different methods 
Barany and Kinsey,§ using paraaminohip 
puric acid, found a flow of 2.7 cu.mm/min 
There is, however, some evidence indicating 
that p-aminohippuric acid causes a decrease 
in the rate of aqueous flow.|| Barany,® study 
Ing the resistance to flow through the angle 
of the anterior chamber supravitally, meas 
ured a facility of only 0.19 cu.mm/min/mm 


Hy, 


cusnm/min 


which, accordingly, gave a flow of 2.8 


\fter performance of tonography over a 
period of four minutes on one eye of a rabbit, 
observations on the other eye revealed a lower 
intraocular pressure by 9% and a decrease in 
20%. A 


phenomenon has been observed ino human 


the rate of aqueous flow by similar 
eyes (Table 3). 

If a steady state had not been reached in 
the second eye at the time of tonography 


§ Barany and Kinsey.“ Kinsey and Barany.'! 


|| Friedenwald, J. S.: Ascorbic Acid Turnover 
in the Aqueous, read at the 17th International Con 
gress of Ophthalmology, New York, 1954 


the 


steady state had been approached would tend 


variation in the degree to which 


new 


to increase the scatter in the estimates ot 


coefficient of facility of outtlow. Moreover, 
individual variations in each rabbit and slight 
variations in the intervals between tonogra 
phy in the first and the second eye would 
tend to produce a larger standard deviation 
However, the close agreement between the 
standard deviations of the coefficients of the 
facility of outflow in the two eyes permits 
the conclusion that by the time tonography 
was started on the second eye that eye had 
already reached a steady state 

Ligation of the common carotid artery on 


one side caused a decrease of intraocular 
pressure, of the coefficient of facility of out- 
flow, and of aqueous flow on the ligated side 
This decrease was most marked during the 
first or second day, and return to normal 
values occurred gradually over 
The fall in 


pressure on the ligated side amounted to 


a period of 


five to seven days intraocular 


nearly 6 mm. Hy. The intraocular pressure 


on the nonligated side remained unchanged 


2 and 4) 


(Tables 2 


Barany,’ using topical 
a decrease 


Hy 


on the ligated side one day after ligation of 


anesthesia and tonometry, found 


in intraocular pressure of about 4 mm 


the carotid artery 
With regard to our finding of a 25% de 
crease in the facility of outflow on the ligated 
ide, it might be argued that this decrease 
could be due to calibration errors in the ap 
plication of tonography to rabbits, such that 
an erroneously decreased estimate of the co 
efficient of facility of outflow would be cor 
related with lower intraocular pressure. How 
observations on a of normal 


ever group 


rabbit eves did not reveal any correlation be 
tween the initial intraocular pressure and the 
coefficient of facility of outflow. It would 
theretore, appear improbable that the ob 
served decrease in the coefficient of facility of 
outflow on the ligated side was due to calibra 
tion error | he de« rease of the coett lent ol 


facilit of outtlow to be a real one 


Thi 


homer 


appear 


finding suggests the existence of a 


static mechanism for the maintenance 
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7.*—Coefficient of Facility of Outflow in 


Measured | Perfusion of 
kemucleated KRablit Following Ligation 


of Right Common Carotid Artery 4 


Kieht lett 
bye Kye KI 
” 
‘ ‘al ‘ 
‘ 
17 
ll Da 
ly 
* Peter, and Ratbaey, M Persoual communication to 
the authors 
t Abbreviations are as follows: m, arithmetic mear 
standard deviation, “tandard error of the mean 


number of eyes 


of a relatively constant intraocular pressure 
in the face of a changing rate of aqueous 
flow. 

tarany raised the question “whether 
changes in the outflow resistance through the 
trabecular meshwork could occur in_ the 
course of the physiological regulation of 
intraocular pressure.”” He tried to induce 
changes in resistance in vivo and attempted 
to define the factors which influence the 
barrier in vitro, Among different procedures, 
Barany measured the resistance to flow 
supravitaMy on enucleated eyes three to six 
days following unilateral ligation of the com 
mon carotid artery. He found a decrease ot 
the coefficient of facility of outflow of about 
%% on the ligated side, and this decrease was 
2.5 times its standard error. 

On the other hand, Peter and Rabaey,‘ 
who repeated these experiments on enucleated 
eyes, did not find a significant change in the 
coefficient of facility of outflow # (Table 7). 
Barany had a larger series and a smaller 
standard deviation than Peter and Rabaey 
The change in coefficient of facility of out 
flow was, however, larger in the living rabbit 
The difference between the results in vivo 


and those in vitro seems, therefore, to indi 


Peter, P., and Rabaey, M Personal com 
munication to the authors, 1955 

# This work was done at the Wilmer Institute, 
Johns Hopkins University and Hospital, Baltimore 
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cate that the nature of this outflow change 
is partly of a physiological nature, disappear 
ing after enucleation 

The rate of aqueous flow as calculated from 
tonography diminished by about 56%. Using 
the tee hnique of fluorescein appearance time, 
it was found that the rate of aqueous flow on 
the ligated side was decreased by about 30% 
\ smaller drop in the rate of aqueous flow on 
the ligated side was reported by Barany,’ and 
Davson and Matchett,” using radioactive 
sodium as the test substance 

Becker * determined the ascorbic acid con 
centration in the aqueous humor of the pos 
terior and anterior chamber in 15 rabbits one 
day following unilateral ligation of the com- 
mon carotid artery (Table 8). By use of the 
equation of Kinsey, Palm, and Cavanaugh,'” 
the ratio between aqueous outflow and dif 
fusional coefficient was calculated. Assuming 
that there was no change in the diffusion 
coefhicient of ascorbic acid across the blood 
aqueous barrier, Becker * calculated the ratio 
between the aqueous flow on the ligated and 
that on the nonligated side. The aqueuos flow 
was tound to be diminished by 27+4.92% 
on the ligated side. This decrease was statis 
tically significant 

Linnér '* had shown a decrease of ascorbic 
acid concentration in the aqueous humor of 
the anterior chamber on the ligated side at 
plasma ascorbic acid levels below saturation, 
and no such decrease above saturation level 
With the above studies in mind, further ex 
periments were carried out to ascertain 


* Becker, B Personal communication to the 
authors 


8.* Iscorbu Concentration 
Posterior and Anterior Chamber of Fifteen 
Rablits One Day Following Ligation of 
Right Common Carotid Arteryt 


Nonligated Side Ligated Side 


At re AC 
m 44.78 44.0) 
t 7.60 482 


* Becker, I Personal communication to the authors 

* Concentration in milligrams of aseorble acid per 100 mi 
m indicates arithmetic mean; s, standard deviation; e, 
standard error of the mean 
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whether plasma levels of ascorbic acid above 
saturation could restore the aqueous flow to 
the 


aqueous flow was found in tonographic ex 


i normal rate. No increase of rate ot 
uninations on the ligated side, or on the 
nonligated side (Table 5). The ratio between 
the rate of flow of aqueous on the ligated and 
that on the nonligated side as measured by 
fluorescein-appearance time was also un 
changed by addition of ascorbic acid to a level 
above saturation 

The slower flow of aqueous on the ligated 
side results in an increased diffusional loss of 
ascorbic acid. The effect of the increased dif 
fusion on the ascorbic acid concentration in 
the anterior chamber could be counteracted 
by an increased concentration of ascorbic acid 
in the posterior chamber. No change in the 
concentration of ascorbic acid in the anterior 
chamber would occur if these two factors 
were in balance with each other. The previous 
findings of equal ascorbic acid concentrations 
in the anterior chamber of the two eyes above 
saturation level could be explained by assum 
ing that this 1s the mechanism 

The situation is ditferent below saturation 
level. There, the rate of plasma flow through 
the ciliary processes seems to be the limiting 
factor for the amount of ascorbic acid trans 
ferred from plasma to the posterior chamber 
Under those circumstances ascorbic acid can 
be used as a test substance for measuring the 
plasma flow through the ciliary processes 
The amount of ascorbic acid entering the eve 
can be determined if the aqueous flow and the 

chamber are 
(Table 8), no 


significant difference was found between the 


concentration in the posterior 


known. According to Becker 
concentration of ascorbic acid in the posterior 


chamber on the ligated and that on the non 


ligated side. Becker’s experiments were per 


formed on animals with normal plasma 


ascorbic concentrations. Under these circum 
stances, one can conclude that the amount of 
ascorbic acid transferred to the posterior 
chamber on the ligated side is decreased to 
the same extent as the rate of aqueous flow 
Using ascorbic acid as an indicator, the rate 


4 plasma flow through the ciliary processes 


would be diminished to the same extent as the 
decrease in aqueous flow one day following 


ligation of the common carotid artery 


SUMMARY 


Ponography was performed on rabbit eyes 
lhe value for the rate of aqueous flow in nor 
mal rabbit eyes was in close agreement with 
determinations using chemical methods. After 
tonography on one eye, a decrease in the 
intraocular pressure and the rate of aqueous 
flow was found in the second eye, but the 
coefficient of facility of outflow remained un 
changed. Unilateral carotid ligation caused a 
decrease in the rate of aqueous flow, and this 
decrease was confirmed by the two other, in 
dependent, methods. The coefficient of facility 
of outflow was decreased on the ligated side, 
suggesting that there exists a homeostaty 
mechanism for the maintenance of a relatively 
constant intraocular pressure in the face of a 


changing rate of aqueous flow 
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News and Comment 
GENERAL NEWS 
Committee on Ophthalmic Pathology, American Academy of Ophthalmology. 
Dr. Michael J. Hogan, chairman of the Committee on Ophthalmic Pathology 
of the American Academy of Ophthalmology and Otolaryngology, announces 
that specimens of eyes will be received by the following institutions for 
processing : 
Number of Additional Eyes 
Institution Possible to Process Yearly 
Baylor University College of Medicine, Houston, Texas 100 
Brooklyn Eye and Ear Hospital, Brooklyn 25 
Cleveland Clinic Hospital, Cleveland 100 
Cornell University Medical Center, New York 25 
dl Doheny Laboratory, St. Vincent's Hospital, Los Angele 120-150 
? Emory University School of Medicine, Atlanta 50 
Episcopal Kye, Ear, Nose & Throat Ho pital, Washington, ID, ¢ 75 
7 Kye, kar, Nose, and Throat Hospital, Pittsburgh 50-75 
‘ (arace-New Haven Community Hospital, New Haven, Conn 25 
Manhattan Eye, Ear and Throat Hospital, New York 25 
=o Medical College of Alabama, Birmingham, Ala 50 
4 Medical College of Virginia, Richmond, Va 15 
: Mentefiore Hospital, New York 50 
; Northwestern University Medical School, Chicago 50 
Ohio State University College of Medicine, Columbus, Oh 100 
; St. Mary's Group of Hospitals, St. Louis 80-100 
Stanford University Hospitals, Francisce 200 
State University of lowa College of Medicine, lowa City 5 
. Pulane University of Louisiana School of Medicine, New Orleans 50 
4 University of California Medical School, Department of Ophthalmology 
San Francisco 200 
3 University of Cincinnati College of Medicine, Cincinnati 100 
University of Colorado School of Medicine, Denver SO 
University of Kansas School of Medicine, Kansas City 50 
; University of Oklahoma School of Medicine, Oklahoma City 100 
F University of Oregon Medical School, Portland, Ore 50 
University of Pennsylvania Hospital, Philadelphia 50 
Washington University School of Medicine, St. Louis 75-100 
, Wayne University Kresge Foundation, Detroit 100 
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Experimental Studies with a Proposed Method of Preparing Sterile Solutions 


SIDNEY RIEGELMAN, Ph.D. 

DANIEL G. VAUGHAN Jr., M.D. 

and 

MASAO OKUMOTO, M.A., San Francisco 


In the decade bacteriological 


studies 


past many 


have been pursued on an in vitro 


scale in an attempt to evaluate activity ot 
proposed ophthalmic preservatives. These im 
cluded the work of McPherson and Wood 

Skolaut *; Scigliano and Skolaut *; Krause, 
Dauer, and Guth*; Heller and associates, 


md Murphy, Allen, and 
apparent these 


Mangiareine.” It 


from studies that many 


4 the authors consider bacteriostatic con 


entrations to be a safe level of preservation 


Murph \llen, 
stated that 


for these solutions and 


Manygiarcine directly bacterio 
static and fungistats powers were among the 
properties to be possessed by an ideal ophthal 


More 


general 


nue preservative recently, Lawrence 


review of chemical 


la publishe dia 


preservatives for ophthalmic solutions. He 


oncludes: 


\ careful review o he literature reve: that 


preparing phthalmic drugs 


hlorobutanol nitrate, and benzal 


ium chloride dtl vacteriostatic 


olution 


The ce neept that bacteriostatic concentra 
tion levels present adequate preservation tor 


phthalmic solutions appears to be a gen 


erally accepted view. It1 


indeed, the level 
Received for publication Aug 

From the University f Cah 
Center 
sorb 
Laboratories, as a joint projec 


and the 


This experimental 
and Proctor 
school of Pharmacy Departme 
halmolog niversit of Califorr 


Center 


of preservation found in proprietary ophthal 


mic preparations, We contend, however, that 


bacteriostatic concentration levels present 


an inadequate margin of safety when the 


ophthalmic solution ts 
hi office, 


urgery, 


used by the physician 
treatment 
The 


critically on 


room 


or hospital ward pomt 


ol disagreement rests con 


ideration of the time period ot exposure 


required to sterilize the solution 


Price® has reviewed the experimental and 
scientific meaning of the terms bactertostatn 
bactericidal effect, and rate of disinfection 
lor each bacterium, between the time of first 
contaet with the disinfectant and the time of 


death, The 


cause, nature, and degree of inhibition differ 


there is a period of inhibition 


with the disinfectant applied, but the response 


hen oe cle al 


with a large group of test organisms, in which 


nav be called bacteriostasis 


there is a wide range of susceptibility and 


resistance, the concept ot bacteriostasis a 


ipphed to the whole vroup become les 
Price con 
killing 
finally 


respect the quotation from 


meanmygtul. The experiments of 


firm the finding that inhibition and 


vo hand-in-hand, until sterilization 


occurs, In thi 


the Lawrence review is entirely correct: that 


is, bacteriostatic concentrations of chloro 


butanol, phenylmercuric nitrate, or benzal 


konium chloride are in contact with a sus 


ceptible bacterial population for a sufficient 


length of time, they may produce a. sterile 


solution 


Furthermore, it must be emphasized that 
valid only under the 
tablished. This 


vitro tests, im 


experimental data are 


particular set of conditions e 


is particularly true with in 


which a variation in these conditions might 


bring about revival of a presumable “dead” 


72 


wgents most suitable for providing “self-sterilizing” 
on Oph 
Medico) 
| 


bacterial cell or, at least, a restoration of 
ome of its biological functions. An unam 
biguous procedure must be available for the 
elimination of the activity of a preservative 
agent which has been absorbed on the bac 
teria or carried over in the dilution process 
When the trace amounts of chemical presery 
ative go unneutralized in the culturing 
procedure, their killing action continues dur- 
ing the incubation period, and im many in- 
stances the cultures become negative. A 
false sense of security is the result. In order 
safely to use bacteriostatic preservative con 
centrations im ophthalmic solutions, one 
shoull know the time period required to 
sterilize the solution after contamination 
Ideally, the data should be obtained from 


in vitro and in vivo experiments 


During the treatment of the relatively 
large numbers of patients seen each day by 
the physician and nurses, one patient with 
iny eye grossly contaminated with l’seudo 
monas organisms could be the source of a 
number of infected solutions. Since Pseudo 
monas aeruginosa is a common inhabitant 
of human skin, the contaminating bacteria 
could come from the physician, the nurse, 
or the patient. It can also be an air con- 
tamimant. A freshly opened sterile ophthal 
nie solution, whether proprietary or com 
pounded, thereby can become a dangerous 
liability 

Soon after this contamination, the physi 
cian very likely may see a patient with an 
abraded cornea, and he may use one of the 
\fiter the brief ex 
posure to the antibacterial ayents, the con 


contaminated solutions 


taminating bacteria conceivably can and do 
find their way into the corneal stroma. Once 
in the corneal stroma, the residual traces of 
bacterial agents are neutralized by tissue 
components, and the organisms find an ex 
cellent culture medium for rapid growth and 
dissemination throughout the cornea and the 
interior segment of the eye. 

In the past 18 months at least eight veritied 
cases of corneal ulceration due to P. ae 
ruginosa have occurred in the San Francisco 
Bay area. In four other instances groups 
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of solutions contaminated with the same 
oryanism have been discovered and removed 
from active ophthalmic use. In a previous 
report on 50 samples of fluorescein solutior 
obtained in the San Francisco Bay area from 
a number of ophthalmologists and other 
found that 54% were 
contaminated, mostly with Gram-negative 


(12%) contained P 


sources, Vaughan * 


rods. Six solutions 


acrupinosa 


EXPERIMENTAL STUDY 


laboratory experiments were conducted 
on the basic premise that a laboratory in vive 
test method could serve as a valuable means 
While the idea 
in vitro test might detect a single living 


of evaluation of sterility 


bacterium, an in vitro test procedure utiliz 
ing a poor chemical antagonist might be 
falsely interpreted as being sterile. Experi 
mental infections of P. aeruginosa in rabbit 
eyes can be established in nearly 100% of 
inoculated eyes, with low numbers of bac- 
teria, and produce a fulminating type of 
infection. By paralleling the in vivo rabbit 
test procedure with an in vitro bactericidal 
test procedure, a clarification of the sterilizing 
potentialities might be achieved. Especially 
important to the ultimate application of the 
olution in ophthalmic practice, the rabbit 
test procedure could contribute information 
on the relative rate of activity of the anti 
hacterial agents and also clarify the question 
whether bacteriostatic concentrations are 
adequate safeguards against potential ocular 
infections 
MATERIALS 

All chemicals utilized met official standards of 
purity and were prepared from. sterile distilled 
water and reagent buffer chemicals 

Phenylmereuric nitrate, benzalkonium chloride 
chlorobutanol, phenylethyl alcohol, and polymyxin 
I} sulfate were tested in buffered or in isotonic 


aline solutions 


I’, aeruginosa strains tested in this study were 
from human ocular infections. The testing media 
pecified below were prepared according to recog 


nized procedures and concentrations 


MertTHOoD 


General Bacterial Test Procedure —A | cc. quan 


tity of a 24- or 48-hour broth culture of | 


: 
q 
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IPPHTHALMI PRESERIL ATIVES—STE!I 


added 


1eruginosa (approximately 10% bacteria) wa 


to 9 ce. of sterile aline solution of the bacterial 
igent being tested. In order t evaluate the effect 
4 the bacterial population, dilutions of the original 


ulture were made to counts as low as 1000 bacteria 


ver cubic centimeter 


test 


The bacteria were exposed to 


the solution for periods varying trom. five 


minutes to as long as one week. Various neutraliz 
ng procedures were attempted to destroy the action 
the 


viability of the organisms 


without reducing the 
These 


well as the 


antibacterial agent 


included dilution 


through broth, as various chemical 


antag nists reported by Lawrence Klarmann,'! 


and Bliss and Warth.? 

In Viwo Procedure Approximately 0.01 ce. ot 
the Pseudomonas-contaminated antibacterial olu- 
tion was injected at various time intervals intra 
orneally into two or more rabbit eyes. Studies of 


the ntaminated 
sterile broth or 
undertake In 


chick 


the effect of dilution of original ec 


solution with with the inactivating 


agent were also one experiment 


horioallantoi membranes were inoculated 


is a possible in vivo test method. Periodically, 
orneal swabs were taken of the infected animals 
n order to recover and identify organisms trom 
he infected area. Over 300 rabbit eye were 


itilized 


In Vitro Bactertologiwal Procedures \ number 


4 different media and procedures were tigated 
the broth, 
fortified nutrient broth, thioglycollate broth 
broth, and 


(Tween 80) broth 


inve 


These included use of nutrient serum- 


Avery's 
thiogl y« ollate-lecithin poly sorbate 


Among solid media tested were 


plain agar, blood agar, heart infusion agar, and, 


finally, lecithin (0.5%) in heart infusion agar 


Varying amounts of the P.-aeruginosa-contamin 


ated antibacterial solution up to 1 cc. were added 
to 9 cc. of the culture medium. Tenfold serial 
lilutions were done through at least four tubes 


The following procedure of evaluating bacterio 


stasis was adopted. One cubic centimeter of a 


sterile solution of the preservative being tested wa 
terile 


serially (1:9) diluted through three more 


broth tubes. The 24- or 48-hour P. aeruginosa 
ulture was diluted to a range of 10° to 10° bacteria 
per cubic centimeter. These were added to a set 
f the preservative-containing broth tubes Three 
sets were prepared at varying levels of bacterial 
ount. This procedure was used on the assumption 
that the dilution of the preservative into the broth 


tube prior to contact with the bacteria will eliminate 


the bactericidal activity of the agent. The bacteria 
will, therefore, be added to a bacteriostatic or an 
inactive concentration of the preservative. If the 
ulture medium is adequate in neutralizing the 
bacteriostatic action, the bacteria will multiply 
Stability Test on Polymyxin B Sulfate Since 


the stability of polymyxin alone or in combinatior 


with other preservatives is not known, an attempt 
was made to gain evidence of the stability of the 
went under autoclaving temperatures (115 ©) 

\ procedure was developed utilizing the min 
mum inhibitory concentration test of Finland and 
associates }4: polymyxin B sulfate in various oph 


thalmic vehicles were prepared in quadruplicate by 


sterile procedure The vehicles included tsotoni 
saline, 2% boric acid—plain and with 0.1% sodiun 
ulfite.and modified Sorensen phosphate butter 
(pH 68.). Pelymyxin B (1000 units per cubie cen 
timeter)* wa idded to one pair ot solutions and 
both polymyxin (1000 units per cube centimeter 
and benzalkonium chloride (1:10,000) were added 
to the other pair. One representative from each pai 
of solutions was autoclaved at 10 Ib. of pressure 
for periods of from 10 to 30 minutes. Both the 
iutoclaved and the unautoclaved solutions were 
then diluted through a sequence of concentrations 
with sterile agar. Three strains of P. aeruginosa 
were treaked on cach plate, and the plates were 


observed for growth for several day 


Phe results of the im vivo and in vitre 
procedures are ummarized in the Table. 


ultimately led to identical 
the 


W hile 


end-points in 


both 


the 


the vitro and 
in vivo experiments, a great deal of ettort 
was expended in searching for the proper 
in vitro media and neutralizing conditions, 
which are reported in detail elsewhere."* 


In the majority of the parallel tests, the 
in vitro cultures were negative, while corneal 
ulcerations consistently developed in the rab 
bits, and P. aeroginosa organisms could be 
recovered from the corneas 
Pseudomonas-contaminated phenylmercu 
to 1: 10000) con 


ubcultured into thioglycol 


ric nitrate solutions up 
centration, when 
late broth, resulted in sterile plates alter one 
ulcer 


The 


lecithin-poly 


hour’s exposure Hlowever, corneal 
resulted even after one week's exposure 
medium, 


broth, 


use of the proper 


sorbate SO-thioglycollate eliminated 


this discrepancy between the im vitro and the 


in vivo results 


* Ten thousand units of polymyxin B sulfate is 


equivalent to 1 mg. of the standard polymyxin B 
sulfate. Since inert ingredients are allowed in the 
systern. 10.000 units does not weigh | mg. Te 


avoid confusion, unit values were used in this report 
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Benzalkonium chloride, unles properly 
neutralized, appeared to sterilize a contami 
while 
Both 


stucied until concord 


nated solution after 5 minutes’ contact 


hlorobutanol took less than 60 minutes 
these compounds were 
obtained 


lable 


ant im vitro and in vivo data were 
with the media reported im the 


the 
sulfate 


Study of results obtained with poly 


myxin confirms the remarkable 
dependence of the results on the test pro 
Warth 


hown that lecithin was an effective chemical 


cedure and have previousl 


antagonist for polymyxin EB sulfate when 


evaluated against [Escherichia coli organisms 


Antibacterial Agent (oneentration 


Vhenylmercurie nitrate Uptol 


10,00 
Henzalkonium ehloride Up to 1:5,000 
Phenylethyl aleohol 

Chlorobutanol 


Polymyxin sulfate Upto 


1,000 untita/ee 


* The 
periods 


antibacterial agent was 
portion of the 


eontaminated with 
solution was injected 
the shortest 

» period tested 
bacteria have 


time 


aeruginosa 
Alter 


been deterred in 1:00 


severnul weeks the bacteria were 


soluth 


still dete 


Che addition of polysorbate 8O to the test 
medium in this instance produced a combina 
tion which failed to antagonize the activity 
Our confirmed 


of the polymyxin studies 


these with P. aeruginosa or 
the test 


procedure given above, a minimum inhibitory 


observations 


ganisms. Utilizing bacteriostatic 
lor 


be 
1 unit per cubic centimeter. However, when 


concentration of polymyxin B our P 


aeruginosa strain was found to above 


contaminated solutions were tested at five 
minute intervals in the same media, all the 


cultures were negative. When 0.5% lecithin 


(no polysorbate 80) in nutrient broth was 
used as the diluting medium, negative cul 
and subcultures also 


tures were obtained 


Ultimately it was found that the use of 
0.5% lecithin in heart infusion agar was an 
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a heavy 
ntracorneally 


interval which resulted in nega 


etatile 
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adequate system to the 


over activity of the polymyxin B. One cubic 


antayonize carry 
centimeter of the contaminated solution was 


diluted with 9 ce. of sterile agar at five 


minute intervals. Colonies were detected in 
the agar plates up to 15 minutes’ exposure 
Intracorneal injection of these contaminated 
polymyxin solutions (1000 units per cubic 
centimeter) resulted consistently in infec- 
up to 15 


ulted 


tions minutes’ exposure. No in 


fection re alter 30 or 60 minutes 


t xposure 


Since polymyxin B (1000 units per cubic 


centimeter) was shown clearly to be the 


chemical preservative of choice against the 


lest Data 


Sterilizing Recommended in Vitro 
Time + Culture Media 


Lecithin -polysorbate 80-thiogly 
collate broth 
(sreater thy 


tdays § 


Lecithin-polysorbate 
collate broth 


thiogly 


) to br orbate 80-thiog 


min heart it 


Inoeul 


into 


ginosa strait After varying time 


luleers developed if viable bacteria 


vitro test 


ment sterilizing 


re multiplying 


solution 


I’, aeruginosa strains tested, stability tests 
The 
bacterial culture plates of the autoclaved 
all 


complete des 


were conducted as described above. 


phosphate solutions showed 


yrowth at 


dilutions, indicating nearly 
truction of the active polymyxin moiety. All 
other formulations showed a 
but still 


hibitory concentration of 40 units per cubic 


loss of 


small 


activity indicated a minimum in 
centimeter or less. This was approximately 


the the 
analogous unautoclaved solutions. One might 


twice concentration required in 
assume approximately 50% destruction. No 


difference both 


konium chloride and polymyxin B sulfate 


was noted when benzal 


were combined. It has been previously re 


ported that citrate and phosphate buffers 


are somewhat less stable than other buffer 


{ 
| 

Kacteriologicll 
Longest 

Producing 
lwk.t 

14 days 

‘ 

4 
16 hr | y 
agar 

were present 

Kvaluated tive in anid 
j vivo 3 

Lougest t 

| 
| 
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PRESERI 


systems However, even isotonic saline 


solutions of polymyxin showed deterioration 


m autoclaving 


COMMENT 


in vive and the in vitro work, 


in marked disagreement with 


\s is 


In both the 
uur results are 


the studies reported by other workers 


abundantly apparent from these earher re 
ports, most ol the agents tested appeal to 
possess germicidal activity after sufficient 
time of contact. Yet they differ strikingly in 


Only a small 


required 


their rate of germicidal activity 


number of viable organisms are 


to produce an infection when injected intra 
into rabbit eyes. One wonder 


corneally may 


whether low concentrations of preservative, 
usually present in ophthalmic solutions, have 
had sufficient length of time of exposure to 
the 
the office, the 


room, the clinic, the 


a contamination to. sterilize solution 
Certainly, a hazard exists in 
emergency treatment 


hospital ward, and the surgery, where a 


physician or a nurse may treat many patients 
daily who have corneal wounds or openly 


infected eyes. The search for a more rapidly 


acting preservative is essential to the ulti 
mate safety of the patient and the welfare 
of the physician. The eye physician must 


be given the opportunity to use liquid medi 
cation with complete confidence 

While it was fortunate that we have under 
taken the rabbit corneal test, it must be em 
phasized that we are not proposing that the 
test 
\n in vitro 
effect of 


cornea 1s a more sensitive 
test 


entirely eliminating the 


environment 
method, 
the 
he expected to 
these 
The rabbit tests are useful as a safety pre- 


than the tube 
anti 
show 


tests 


bacterial agent, may 


greater sensitivity than rabbit 
caution in evaluating the relative sensitivity 
of the in vitro method and have led to some 
valuable conclusions concerning the preserv 


atives tested. 


Phenylmercuric nitrate may not be used 
in concentration greater than 1: 10,000 in 
ophthalmic solutions, since the presence of 


halide ions would result in a precipitation 
of the insoluble phenylmercuric halide. Since 


the solutions up to this concentration showed 


= 


vrowth of the test organism up to one week, 
we must conclude that this compound when 


used alone possesses an insufherent rate ot 


bactericidal activity against [?. aeruginosa 


for use in many, if not all, ophthalmic ap 


plications 
Benzalkonium chloride restricted to 


below 1 


uch solutions is irritating to the eye 


Was 


concentrations 5000, since chron 
use ot 
In one of our test procedures, this concen 
tration was found not only lacking in bae 


tericidal activity after 24 hours’ contact but 
also completely lacking in bacteriostatic ac 
tivity. The bacteria began multiplying and 
produced the green pigment common to this 


on the 


species average, more than one day's 
contact was required to sterilize the solu 
tions with the strains tested. Since a solu 


tion may be contaminated and used on several 


different patients during one day, benzal 


konmun chloride by itself appears tO possess 


an insufficient rate of kill of the test or 
Similarly, we ean conclude that chloro 


butanol would appear to be meffective, since 


positive cultures were found up to four to 


ix hours after contamimation. However, 
when smaller numbers of bacteria were in 
troduced into the system, sterile solutions 
were found in one to two hours. There 1s 


He doubt that chlorobutanol po sesses activity 


volatile and may be 


under proper conditions ot handling 


ever, the compound 1 


lost during the usual heating period utilized 


to bring it into rapid solution.’” Being an 


organic halide, it spontaneously hydrolyzes 


solution particularly in the alkalne pli, 


but also in the acidic solution after lonyer 
periods of time or upon autoclaving rom 
these considerations, and from the avail 


ability of a more active agent (polymyxin 


Is), we can conclude that the compound 1s 
not the agent of choice in the preservation 


of ophthalmic solutions 


ince polymyxin Bb (1000 units per cubs 


centimeter) consistently sterilized heavily 


contaminated solutions in less than 30 min 


4 


ite this agent appears to be 


Yet, as it is 


the preserva 


tive of choice not a broad 


spectrum bactericide, additional antibacterial 


/ 29 
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ayents must be meorporated to overcome its 
lack of activity against (Gsram-positive or 
yanisms. The rapid action of benzalkonium 
chloride ayainst Gram-positive organisms, 
as well as its compatibility with polymyxin, 
makes a combination of these agents a logical 
one in the absence otf precipitation reaction 


or other incompatibilities 


Polymyxin has been reported to be im 
effective against certain strains of P. ae 
ruginosa in clinical use. However, the sug 
vested application is essentially im vitro in 
character, since the antibacterial action takes 
place entirely in the bottle. Finland and asso 
ciates tested over 100 strains of P. ae 
ruginosa from human sources and found that 
all but one was inhibited by 65 units per 
cubie centimeter. The resistant strain was 
inhibited by 125 units per cubic centimeter 
The studies of Altemeier + on 200 human 
strains resulted in identical conclusions. At 
present there appears to be no agent more 
active ayainst aeruginosa strains than 
polymyxin Bb sulfate from the perspective 
of the number of strains involved or in terms 


of the rate of action. 

Phe results of the stability studies con 
ducted on polymyxin Bb sulfate alone or in 
combination with benzalkonium chloride in 
dicate that some of the compound ts destroyed 
during the usual autoclaving procedures 
Fortunately, polymyxin is available im a 
sterile form, and it can be added to a sterile 
prescription vehicle by aseptic techniques, 
as will be described later. The addition of 
1000 units per cubic centimeter would result 
in raw material costs of approximately 15¢ 
per fluidounce over present methods, Poly 
myxin is stable at room temperature tor 
relatively long times, extending through the 
period in which the physician would normally 
use single prescription (two to. three 
months ) 

\ solution containing benzalkonium chlor 
ide, 1: 10,000, and polymyxin B sulfate, 1000 
units per cubic centimeter, is not without 
certain liabilities from the total perspective 


t Altemeier, W \ 
cited by Searle '* 
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of potential contamination, This combinatior 
is effective against Gram-positive and many 
forms of Gram-negative organisms; how 
ever, it may not possess effective germ ida 
action for Proteus organisms. Any antibac 
terial action against Proteus will rest on the 
activity of benzalkonium chloride. We de 
not know the potential effect of this com 
bination against viral or fungal contaminatior 
solutions 


ophthalmic \lthough quater 


nary compounds, such as benzalkonium 
chloride, are active against fungi, little is 
known of the antiviral properties of the mix 
ture. This facet deserves investigation. 

We recognize that benzalkonium chloride 
is incompatible with certain anions, such as 
nitrate, salicylate, fluorescein, and the sul 
fonamides.’ The pharmacist can select the 
pharmacologically identical pilocarpine hy 
drochloride or physostigmine hydrochloride 
in place of pilocarpine nitrate or physostig 
mine salicylate. These salts would be com 
patible with the preservation combination 
If solutions of sodium fluorescein or sodium 
sulfonamide are to be compounded by the 
pharmacist, benzalkonium chloride should 
not be used. In these cases phenylmercuric 
nitrate (1: 25,000) or sodium merthiolate 
(1: 50,000) may be used, it being admitted 
that they are not rapidly acting bactericides, 
even against Gram-positive organisms, Other 
hactericides can be suggested for use in the 
combination, but no equivalent substitute 
exists for the polymyxin 

The routine use of polymyxin B_ sulfate 
need have no deteriorating effect on its 
employment in therapeutic concentrations in 
the treatment of acute infections. In these 
instances, overwhelmingly higher concentra 
tions have been used. The lower concentra 
tion found in the prescriptions is not ex 
pected to result in resistant strains. In vitro 
applications, such as that under discussion, 
may be examined in the light of the work 
of Finland’? and Altemeier,t who found 
no resistant strains in their in vitro studies 

\ suggested detailed procedure of prepar 
ing sterile ophthalmic solutions is being pub 

t Altemeier, W. A 
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ished by us in the pharmaceutical literature 
The following is an abstract of the recom 
mended procedure 


A stock of 


prescription bottles 1 


terile ophthalmic vehicles in & 07 


prepared 
Iwo hundred vehicle 


10,000 


centimeters of the 

(including the benzalkonium chloride, 1 

or other adequate Gram-positive preservative ) 
After 

tion by autoclaving,§ and just prior to use, the 

contaming 200,000 

added to the 


is added prior to sterilization steriliza 


contents ot a sterile vial 


units of polymyxin B sulfate are 


vehicles by sterile transfer technique 


2. Ophthalmic dropper bottles are precalibrated and 


sterilized, as is other required glassware, and 


kept in stock 


3. The solution is compounded by a simple aseptic 


transter 


The required ophthalmic drugs are weighed 


transterred into the sterile, precalibrated pre 


scription bottles, and diluted to volume with the 


proper tsotome sterile vehicle. The tonicity 


value of the combination of the drug and 


vehicle, in nearly all cases, falls within the 


range which produces no pain and is physio 
logically sale 
desired, the 


a bacterial retentive membrane as 


olution can be filtered through 
a further pre 
caution 


This 


proper 


may be done with a and the 


filter 


syringe 
filter 
further 


adapter and membrane 


(See Reference 19 for details. ) 


lo restrict any potential hazards in the use of 


ophthalmic solutions in the oft e, clinic, or hos 


pital, the use of a disposable dropper is recom 
mended 
One 
cellophane 


half an 


usetul type can be made from ordinary 


drinking straw which are cut in 


autoclaved (15 Ib. and 15 minutes) in 


packages or wide-mouthed glass con 


wrapped 


tainers \ number of these sterile straws may 


be transferred to a small metal tray for brief 


periods during the day. The tray would be 


opened only briefly during the visit of eacl 


patient, at 


which time a forceps can be used 


to pick terile 


up the individual traws 


». In the special case of sodium fluorescein, the use 


of the Kimura papers is recommended.!* 


It is apparent from prescription records 
that the physician has turned to the use of 


proprietary ophthalmic solutions for both 


home and office use, presuming that these 
solutions would possess greater safety than 

available for 


§ An adequate pressure cooker is 


STERIL, 


compounded solutions. Prepacked propru 


tary medication contains only bacteriostatic 


concentrations of antibacterial agents or 


slowly acting muxtures. Contamination of 


these proprietary solutions during use would 
vive no more assurance of 


safety than a 


similar compounded solution, It is a trend 
worthy of serious consideration that we now 
find miotics, mydriatics, and other generally 
available drugs being preseribed by the 
lack of contidence in the practicing pharma 


cist 


hysician in proprietary formulations 
| proj 


Is unwarranted and dangerous. If the 
average pharmacist loses the art of proper 
compounding of ophthalmie prescriptions 
the patient and the physician would both pa 
the burden of inconvenience, while the physi 


qian could Jose control of the medication 


available to him 


MMARY AND CONCLUSIONS 


The rate of permicidal activity of many 
commonly used chemical preservatives has 
found to be 


been inadequate to maintain 


sterility of an ophthalmic solution against 


accidental [’seudomonas aeruginosa con 


tamination 

It is postulated that previous authors have 
hased their conclusions on in vitro techniques 
which were deficient in procedures required 
the the 
Both in the in vivo rabbit cor 


to neutralize entire action of test 
preservative 
neal results and the in vitro data presented 
here are in marked disagreement with these 


earlier reports 
Polymyxin sulfate (1000 units per 


the 


rapidly acting chemical preservative tested 


centimeter) was shown to he most 


\ combination of polymyxin B sulfate anc 


benzalkonium chloride 1: 10,000 appears t 
possess a broad spectrum and is rapidly bac 
tericidal 

While not having an ade quate rate ol action 
for many chlorobutano! 


ophthalmic uses, 


(0.5%) was found to be the second choice 
as preservative 


The stability of polymyxin B and its com 


bination with benzalkonium chloride was 


investigated, and the results are reported 


73) 


% 
| 
. 
= 


\ practical method 1s presented by which 
the practicing pharmacist can prepare sterile 
rapidly germicidal ophthalmic solutions com 
petitive with, or superior to, some of the 


presently available proprietary products 


REFERENCES 
1. MePherson I) and Wood, R M 


elf-Sterilizing Ophthalmi« solutions \m J 
Ophth 32:675 (May) 1949 

2. Skolaut, M. W Ophthalmic Medications 
Bull. Am. Soc. Hosp. Pharmacists 5:172 (July 
\ug.) 1948 

4. Scigliano, J. A., and Skolaut, M. W Pre 
aration of Ophthalmic Medication, Bull. Am. So« 
Hosp. Pharmacists 11:37 (Jan.-Feb.) 1954 

4. Krause, W. D Dauer, R. A., and Guth 


me Dispensing Sterile Ophthalmic Solutions 
Am. Profess. Pharmacist. 19:905 (Nov.) 1953 

S. Heller. W. M.; Foss, N. E.; Shay, D. E., 
and Schniowski, ©. T Preservations in Solutions, 


Am. Pharm. A., Pract. Pharm. Ed. 16:29 ( Jan.) 
1955 

6. Murphy, J. T.; Allen, H F., and Man 
giaracine, A. B Preparation, Sterilization, and 
Preservation of Ophthalmic Solutions, A. M. A 
Arch. Ophth. $3:63, (Jan.) 1955 

7. Lawrence, ¢ \ Chemical Preservatives 
for Ophthalmic Solutions, Am. J. Ophth 39: 385 
(March) 1955 

Price, P. B Meaning of Bacteriostasis, 
Bactericidal Effect, and Rate of Disinfection, Ann 
New York Acad. Sc. $8:76 (Aug.) 1959 

9 Vaughan, D. G., Jr Contamination of 
Fluorescein Solutions, with Special Reference to 
Pseudomonas Aeruginosa, Am. J. Ophth 39:55 


(Jan.) 1955 


the Evaluation of Antiseptics, Ann. New York 


OF OPHTHALMOLO 


10. Lawrence, C. A Mechanism of Action and 
Neutralizing Agents for Surface-Active Materials 
won Micro-Organisms, Ant New York Acad 


Sc. 53:66 (Aug.) 1950 


11. Klarmann, KF. G Role of Antagonisms 1 


\ead c. $3:123 (Aug.) 1950 

12. Bliss, \. and Warth, | kffect of 
surface-Active Agents on Antibiotics: An Informal 
Report, Ann. New York Acad. Se. 53:38 (Aug 
1950 

13. Frank, P. | Wilcox, E., and Finland, M 
In Vitro Sensitivity of Coliform Bacteria to Sever 
Antibiotics, |. Lab. & Clin. Med. 35:188 (Feb 
1950 


14. Searle, D. 5S Aerosporin (Polymyxin B 
Sulfate turroughs Wellcome & Company, Ine 
1953 

15. Riegelman, 5 Vaughan, VD. G., Jr., and 


Okumoto, M 
monas Aeruginosa Contaminated Solutions, J. Am 
Pharm. A., Pract Pharm. Ed., to be published 
16. Klein, M.; Millwood, kk. G., and Walther, 
Ww. W On the Maintenance of Sterility in Eye 
Drops, J. Pharm. & Pharmacol. 6:725 (Oct.) 1954 
17. Wright, S. S.; Potlee, K. G., and Finland 
M Susceptibility of Pseudomonas Aeruginosa t 
10 Antibiotics in Vitro, Am. J. Clin. Path. 24: 
1121 (Dee.) 1954 


Antibacterial Agents in Pseudo 


18. Riegelman, S.; Vaughan, D. G., Jr., and 
Okumoto, M A Practical Approach to the Com 
pounding of ‘sterile Ophthalmic Solutions, J. Am 
Pharm. A., Vract. Pharm. Ed., to be published 

19. Kimura, S. J.: Fluorescein Paper: A Simple 
Means of Insuring the Use of Sterile Fluorescein 
Am. J. Ophth, $4:446 (March) 1951 


732 


Prost belies 


THEODORE N. ZEKMAN, MD 
JACOB LADENHEIM, M.D 
and 

ROBERT B. SCOTT, Chicago 


Phe 


ability of a 


race stresses the 
look 


eye. Ophthalmologists are aware of the fear 


literature of every 


person to another im the 
that a patient has of being CONspicuous by 


this inability. Withdrawal and personality 
changes may occur in patients who, because 
of strabismus or loss of an eye, find it diffi 
cult to face the world. Self-confidence usu 
ally returns with a successful muscle opera 
tion or the fitting of a prosthetic eye. even 
before World War II there were approxi 
mately 600,000 persons in the United States 
World War 


conthet the 


who wore artificial eyes 
I] and the 


Since 


numbers 
wearing artificial eyes have increased enor 


Korean 


mously. The magnitude of the need, there 


fore, warrants some recommendations for 


surgery, and fitting of 


functional and cosmetic protheses 


postoperative care, 

This presentation is not concerned with 
specific surgical procedures, nor is it intended 
as a comprehensive discussion; rather, it 
is Offered as an outline of the practical pos 
sibilities and the preferences as we see them 
after experience with more than 600 selected 
cases of prosthetic eyes. Only three specific 


cases are reported from our series by 


way 
of examples 


CLASSIFICATION Of 


rhe artificial 
eyes is into two groups: glass eyes and plastic 


OCULAR PROTHESI 


most obvious division. of 


Submitted for publication June 24, 1955 
From the Department of Ophthalmology, Cook 


County Hospital 


ye We ire 


prosthetic eye 


with those 
The 


complete published classification is by Gal 


concerned here only 


made of plasti most 


eski Revision has been imevitable with 


newer materials and manutacturing tech 


Pypes of ocular prostheses (hig. 44, 
C) are herewith presented 
Lhe 
ye Ihe 


quently used prosthesi 


horn 


form eye is a tre 


ynellen Conventional 
Snellen re 
having a horizontal 
dimension approximately 10% greater than 


the vertical dimension. The poimt of greatest 


vertical dimension is. slightly temporal to 


the center of the pupil. The anterior convex 


surface has a radiu 12 to 16 mm. The 


posterior surlace ts concave Phickne 1 


about mm 


at the cornea and 2 to 
at the periphery 


Shell 


ventional shell type 1 


Conventional 


Phe 


sunilar to the conven 


Type con 
Snellen, re-form eye but 1 
so that the thickness of 


portion is about | to | 


tional, of con 
the scleral 


mm. and is shghtly 


structed 
thicker over the corneal portion. This type 
is indicated when a prothesis is fitted over 
a plithisical eye or a protruding buried im 
plant, and in cases in which the orbital tissue 
are protuberant and leave little room for 
a reform between the tissues and the lids 
Contact Shell 
contact shell is similar to the first two type 
at the 


cornea. The iris can be aligned to match the 


Cosmetu The cosmetic 


but is only 0.5 to 1 mm. in thickness 


normal eye revaradle ss of exotropia or 


esotropia of the eye to be fitted. These are 
fitted only on prescription by 
like 


Phe indication for this applance 1 


an ophthal 


mologist and are worn scleral contact 


lenses 


cosmetic correction of any 


disfigured eye 


whether traumatic or otherwise 


+ 
= 
= 
y 


4. Corrected Cosmetic Contact Shell 
The corrected cosmetic contact shell is simi 
lar to a cosmetic contact shell except that 
the pupillary space is left clear in order 
that the patient’s optical correction or pinhole 
may be ground into the central lenticular 
portion. Excellent results are achieved in 
cases of albinism, aniridia, photophobia, and 
irregular iridectomy 

5. Semishell.-Half of the semishell pros 
thesis is a conventional re-form type; the 
other half is a conventional shell with a 
gradual transition in thickness between the 
two portions. These are used when one fornix 
is normal and the other is too thin or shal 
low to retain a conventional prosthesis 

6. Hook or Shelf Type.—The hook or 
shelf type of prosthesis is a conventional 
re-form eye with a hook or shelf at the top, 
extending back at an angle of approximately 
WH) degrees. It is indicated in cases of a poor 
socket and a shallow lower lid which cannot 
properly retain any other type of prosthesis 

7. Curl-Back Shell.-The curl-back shell 
is somewhat similar to the hook or shelf 
type in that the upper portion extends back 
at a right angle, or nearly a right angle, to 
the vertical chord of the eye. The inferior 
portion turns downward and backward at 
an angle of about 135 degrees. These artificial 
eyes are indicated in cases of shallow or 
deficient inferior fornices 

8. Forty-live-Degree-Bend Re-Form 
The 45-degree-bend re-form offers conven 
tional re-form eyes with the upper temporal 
portion bent backward at an angle of 45 
degrees from the horizontal. These prosthetic 
eyes are indicated when an ordinary re-form 
eye would lean back. The bend prevents a 
drooping of the temporal portion of the upper 
eyelid. 

9. Peanut Eye.-The peanut eye is a con- 
ventional re-form shortened vertical 
dimension and elongated horizontally with 
a temporal curve. Peanut eyes are used 
when a convention re-form eye tends to sink 
back temporally and pull away from the inner 
canthus 
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10. Reverse Shape.—The  reverse-shape 
prosthesis is a conventional re-form eye with 
the vertical dimension greater nasally and 
the temporal portion narrower. It is used 
when the prosthesis has a tendency to rotate 
in the socket 


11. Front Build-U p.—The front build-up 
is a conventional re-form eye built up at the 
upper scleral periphery and is used to prevent 


drooping lids or to obturate a sulcus 


CHOICE OF IMPLANT 


Sphere as Anatomic Replacement.—The 
simple glass sphere was the implant used 
in over 85% of the 600 cases in our series 
In our experience the sphere is the most 
anatomic type of replacement of the globe 
from the standpoint of preservation of the 
surrounding muscles and tissues. W! n the 
enucleation is performed, the spherical organ 
should be replaced by a sphere of inert ma 
terial: glass, gold, ivory, plastic, bone, tanta 
lum, or other inert material. Glass is used 


routinely at the Cook County Hospital. 


\ proper-sized sphere presents no corners 
no rough edges, no pressure points, or any 
friction points—any and all of which condi 
tions cause tissue necrosis, suppuration, and, 
finally, extrusion, as happens in other types 
of implants. The sphere, moreover, is by 
far the least expensive of the implants, from 
the standpoint of both the implant itself and 
the cost of the prosthesis to be fitted over 
it.* The Mules sphere meets all the require 
ments mentioned. 


Prevention of Complications.—From the 
surgeon's point of view, the operation is 
relatively simple. The complications encoun 
tered, except for possible secretion, in in 
tegrated postenucleation implants are rare 
when spheres are used. The possible com 
plications, as listed by Stone,’* are (1) 
secretion, to which should be added infec 
tions; (2) granulation tissue or polyps at 
the conjunctival edge; (3) exposure of the 
meshwork, and (4) operative difficulties 


* References 3, 7, and 9 
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with secondary or delayed implants. Another 
complication which should be mentioned is 
exposure of the periphery of the prosthesis 
in extreme nasal and lateral excursions 

Infection and secretion are probably the 
results of impeded lacrimal drainage and the 
existence of dead space or diverticula in the 
cul-de-sacs. With a properly chosen sphere 
and a properly fitted prosthesis, dead space 
is virtually eliminated. If the principles of 
proper fitting of the prosthesis have been 
applied, the lower puncta will fall against 
the globe, and drainage will be adequate 
Hygienic care of the socket is simple and 
does not require prolonged postoperative 
application of antibiotic ointments and com 
plicated routines for care of the prosthesis 
The patient himself can remove the prosthe 
sis at any time with little difficulty 

Several other types of implant, including 
the integrated type, will give more motility," 
but the potential for pressure necrosis, ex 
trusion, and infection and the necessity for 
hygienic care are so much greater as to be 
disadvantageous 

Size —The diameter of the spherical im 
plant should be about 25% smaller than 
that of the globe that it replaces. In other 
words, a sphere about 18 mm. in diameter 
may be used to replace a globe 24 mm. in 
diameter. The 
of the conjunctiva without tension, but it 
should not be so small as to fall backward 


smaller size favors closure 


within the muscle cone, thus giving the ap 


pearance of a recessed eye, or perhaps caus- 
ing a deepening of the superior orbital sulcus 
Sugar '* has devised an operation to obturate 
a sulcus by insertion of an acrylic implant in 
the sulcus 

An implant that is too large invites ex 
trusion from tension on the sutures or dis 
placement posteriorly through the opening 
in Tenon’s capsule made by sectioning the 
nerve. A proper-sized implant will maintain 
the convexity of the conjunctival surface 
that will face the prosthesis. It should be 
firm, but not too firm. It is well to have 
various-sized sterile spheres on the instru 
ment tray. so that an 


appropriate sphere 


is always available. Spheres may be suc 


cessively inserted and removed until the 


proper size 1s found 


MOTILITY 


It has been our experience that the best 


functional and cosmetic results have been 
obtained when the natural device has been 
faithfully reproduced—in other words, when 
a spherical implant has been used prior to 
fitting ocular prosthesis in cases of enuclea 
tion or evisceration 

It is comparatively simple for the pros 
thetist to fit an appliance over a shrunken 
or phthisical eye, for the spherical implant 
corresponds to the globe Some surgeons 
perform muscle operations on the shrunken 
or phthisical eye before fitting a prosthetic 
shell in the belief that this secures maximum 
motility in the various positions of gaze 
without the appearance of exotropia or eso- 
tropia. ‘lo a large degree, motility obtained 
is limited by the depth of the fornices and 
the amount of conjunctiva preserved, This 
is analogous to the sliding doors on an 
The 


move only so far as there is space for them 


astronomical observatory doors can 
to move in; thus, the maximum degree of 
motility is obtained by tissue preservation 


In cases of traumatized eyes, the maximum 
degree of motility is obtained when a thin 
shell prosthesis, similar to a contact lens 
is fitted over the eye. If the shell is made 
to cover the cornea and on!y a small portion 
of the sclera, the prosthesis being deficient 
at the periphery, there will be no restriction 
of motility; however, if the prosthesis were 
extended to the fornices, the motility of the 
prosthesis would be limited by the dept! 
of the fornices. The eye itself can continue 
to move back and forth under the prosthesis 
and thereby cause an irritation, unless there 
is clearance between the prosthesis and the 
cormea 

Examination of the socket a month after 
operation will reveal a surprising degree 
of motility of the implant ; nevertheless, after 
a prosthesis is fitted over it, there may be 


a limitation of motion, because the periphery 
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of the prosthesis may reach the depth of the 


ul-de-sac 


Certain types of buried muscle cone im- 
plants, such as the hemispherical type of 
implant with a flat anterior suriace, in which 
the muscles are sutured together through 


tunnels (Allen type implant'), may at first 
give a greater degree of motility; however, 
implants of that type may cause other prob- 
lems, such as pressure 


necrosis, drooping 


of the lower lids, or infection 


SUKGICAT 


1. As in 
procedure for 
hould 


possible and with meticulous care in dissect 


KELCOM MENDATIONS 


all good surgical practice, the 
enucleation or evisceration 
be carried out as atraumatically as 
ing away the various planes of cleavage. The 
hore traumatic the operation, the greater the 
postoperative edema and the more s¢ arriny 


and adhesions that will ensue ; consequently, 


the surgical end-result will make the tech 
meian’s task more difficult and may give 
4a poor cosmetic effect 

2. An Hnportant surg al requisite to satis 
actory final fitting of an ocular prosthesis 


is the preservation of as much conjunctiva 


a possible 


3. In 
| 


recision 


traumiatsy before the 


even 
to enucleate an eye, extreme care 
is required in repairing all deep lacerations 
# the eyelids and surrounding tissues, Fail 
ure to effect the repair by approximating the 
Shal 


lowing of the fornices may occur with shrink 


various layers may cause cicatrization 


we of the sear, and adhesions may result 


etween the bulbar and the 


palpebral con 
functiva 


4. In the elderly, senile ectropion is not 
incommon, Drooping of the lower lid can be 
orrected by a lateral tarsorrhaphy Cautery 
puncture would be contraindicated on the 
enucleated side, because cicatrization would 
lecrease the size of the cul-de-sac in which 
the prosthesis will eventually lie. There is, 
however, no objection to repair with cautery 
puncture on the side of the functioning eye 

5. Some surgeons use a conformer post 
operatively. Our experience has shown this 


to be unnecessary, and in some instances 


even harmful. If a conformer is to be used 
however, the selection should be of one small 
enough that any pressure applied will go 
directly backward into the socket. If pres 
sure is inadvertently directed downward into 
the cul-de-sac by 


means of the conformer, 


tension may be brought to bear on the 
sutures closing the conjunctival wound. This 
may cause extrusion of the implant. Con 
formers are indicated in those cases in which 


excessive postoperative edema is anticipated 


or in which subconjunctival hemorrhage 
occurs. In such instances, a thin contact lens 
type of conformer should be used. The 


appliance chosen should be one with the 
concave radius of 


curvature. Conformers should also be selected 


surface having a small 


with one or two holes in the center to allow 


for drainage of secretions. When scarring 


is present in the pocket of the fornix, a 
snugly will aid in re 


fitting contormer 


forming the cul-de-sac, and thus make a 


hetter base for holding the prosthesis 


CONFORMERS WITHE RADIATION THERAPY 


In cases of enucleation to be followed by 
postoperative radiation therapy, a suitable 
fitted 


Failure to do this will result in shrink 


conformer or prosthesis should be 
lirst 
age and fibrosis of the tissues, making it 
extremely difficult to fit a cosmetically a 


When a 
used during the period of irradiation, shrink 


ceptable prosthesis conformer is 
age does occur, but the direction is limited 
and the normal size and shape of the socket 


are maintained 


EXAMINATION AND CARE OF ARTIFICIAI 


SOCKET 
Ikvery ophthalmologist has his preferred 
We 


method to be 


routine for examining prosthetic eyes 


have found the following 
thorough and rapid: 

1. The eye is examined grossly and com 
A check is made 


tor any obvious deformities, such as the eye 


pared with the normal eye 


falling too deep into the socket, giving an 


appearance of enophthalmos 


The prosthe 
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sis should he other 


eye in color and width of the palpebral fis 


secure, should match the 


sures, and should approximate that of the 
The lids 


easily, and the lacrimal puncta should fall 


normal. should close firmly and 


igainst the globe. There should be no ever 


sion of the lower lid or 


falling in of the 
superior palpebral sulcus. 


2. With a pocket flashlight, the corneal 


reflex is checked. A bright reflex indicates 
a well-polished prosthesis, whereas a dull 
reflex indicates erosion and collections of 
deposits, the source of possible irritation to 
the palpebral conjunctiva. This is discussed 
turther in paragraph & 

3. The corneal retlex is checked for eso 
tropia, exotropia, or hypertropia with the eve 


in the primary position. 


+. Motility is checked in the cardinal posi 


tions of gaze. It is obvious that it will be a 
rare prosthesis that will match a normal eve 
for movement ; however, the ophthalmologist 
nay much motility 


rapidly determine how 


may he expected 

5. Removal of the prosthesis is a problem 
only when a glass prosthesis has been used, 
in which case it is far more prudent to let 
Plastic eves 


the patient remove the eve 


bviate the problem of breakage 


In removing the prosthesis, the object is 
to permit air to enter between the prosthesis 
ind the conjunctiva, so that the negative 
pressure ts neutralized and the appliance may 
This is 
pulling the lower lid down and having the 


look up \ 


be used. If a posterior surface of a glass eve 


easily removed best done by 


patient rubber suction cup may 


has collapsed, it may be necessary for re 
moval to inject air behind the prosthesis 
6. The 


f inflammation, 


socket is examined for any signs 


scarring secretions, or 
pockets of retained secretions 


# the appliance and the shape of the socket 


comparison is made of the shape 
The periphery of a proper-fitting prosthesis 
the basi 


socket 


should follow contour of the cul 


le-sac of the 


Lhe dull 


edges or rough edges on a 


prosthesis is examined, A 


knife 


plastic eye or pitting on glass eyes will in 


finish or 


dicate mineral deposits on the surface, These 
deposits are a constant source of irritation, 


causing inflammation. If allowed to persist, 


the irritation will cause eventual fibrosis and 


shrinkage of the fornices. Treatment can 


never be successful unless the basic cause 


of the irritation is removed: The prosthesis 
must be polished 


Phe posterior, or concave, surface of the 


prosthesis must also be checked for smooth 


ness. The absence of a shiny-smooth ap 


pearance once again indicates protein and 


crystalline deposits, which may be the sources 
of irritation to the conjunctiva. If irritation 


Is severe, it may be contributory in the ex 


trusion of a buried implant 


9 The patient is queried as to the length 


of time he wears the prosthesis before. re 


moving and cleaning it. Some physicians 


recommend weekly or biweekly instillations 


of 1: 5000 solution of benzalkonium (Zephi 


ran) chloride drops, whereas others preter 


the use of antibiotic drops or ointments. It 


has heen reported that the routine use of 


hbenzalkonium chloride causes the formation 
of protemaceous deposits, which may cause 


irritation, discomfort, and excessive secre 


tion 
We ariny the 


period Way 


prosthesi for too long 4a 


in itself cause pitting of glass 


eyes and irritation, It is preferable to specify 


that the apphance be cleansed with soap and 


water at precise intervals, of one to six 


weeks, the frequency always depending on 


the individual case. Liquid petrolatum 


methylcellulose alleviates discomfort and is 


sometimes advised 
In 


of unusual-shaped 


bilateral enucleation, or in 


Cases 


prosthe Cs, the proper 


position for the insertion of the appliance 


may be determined by looking for a crote} 
hetween the nasal tip and the apex of the 


superior periphery, which is concave, The 


prosthesis is designed to fit over the trochlea 


and the tendon of the superior oblique 


muscle: thus, 


may be 


73; 


a lett prosthetic eye 


| 
| 
| 
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easily distinguished from a right. The scleral 
portion is longer temporally than the counter 
part on the nasal side. 

11. In cases in which treatment has been 
delayed, progressive stretching of the socket 
will be necessary before the final fitting of 
the prosthesis 


ANOPHTHALMOS AND MICROPHTHALMOS 

Included in our series were several cases 
of anophthalmos® and microphthalmos.”’ 
Contrary to the belief of many cphthalmolo 
gists, best results are obtained if fittings are 
started at an early age. The object is to in- 
crease the size of the prosthetic appliance 
gradually over a period of years and thereby 
aid in the normal development of the lids 
and other soft tissues lining the orbital bone 
margins 

Several cases of bilateral retrolental fibro 
plasia were seen in which the bony parts 
were well developed but the lids were small, 
since the globe in the orbit was not of ade 
quate size to induce stretching and provide 
sufficient stimulus for growth 


Fig. 1 (Case 1) 
in place 
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During infancy and childhood the tissues 
grow rapidly ; stretching at that period occurs 
readily. Some believe, therefore, that if fitting 
is not done early, normal growth of the bones 
may not take place and a permanent mal 
formation of the bone structure may occur 
ur experience has not borne this out. The 


only cases of arrested bone development fol 


lowed prolonged periods of radiation therapy 


Karly fitting is preferable when possible in 


order to have the advantage of normal 
stretching and development of the fornices 
This will favor a good cosmetic result with 


maximum motility 


It is difficult to fit an anophthalmic person 
who has reached adulthood. The procedure 
is painstaking and requires stretching of the 
conjunctiva and cul-de-sac 

Microphthalmic, nonseeing eyes (Fig. 24 
and B) are fitted in a manner similar to that 
described for traumatic phthisical eyes. Mo 
tility is generally good, as the muscles are 
intact. Our experience has not borne out the 


contention that the prosthesis may be a fac 


A, B, C, D, progressive stages, from injury through repair and appliance 
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tor in sympathetic ophthalmia. Some sur- 


yeons would rather enucleate such an eye, 


on the ground that one never knows when 


a nonfunctioning eye may be harboring a 


tumor. 


REPORT OF THREE CASES 


Case 1.—M. S., a Negro man aged 42, was struck 
by an automobile. As he fell to the ground, his 
glasses were shattered, with through-and-through 
lacerations of the left upper and lower lids and a 
deep laceration on the left side of his face. There 
was a deep corneoscleral laceration, vitreous loss, 
and total hyphema. There was questionable light 
was exceed 
ingly soft. Vision in the right eye was 20/50 with 


perception and no projection. The eye 


out correction 


Dd 


socket before con 


formers of graduated size were worn with pressure 


lig ase A, eye 


with lids 
treat 


dressing. B, after conformer treatment, 
distended, C, lids 
Note 


deepened lower cul-de-sac 


relaxed after conformer 
lid margin, suggesting 


LD), method of exerting 


ment definite lower 


pressure on conformer: suction cup with end cut 
off ; flange end of suction cup over anterior surface 
of conformer; Scotch tape holding suction cup in 


place. /:, patient wearing prosthesis 


Repair was done about six hours after 


With use 


laceration was repaired with 6-0 black nonabsorba 


injury 
of local anesthesia, the corneoscleral 
ble surgical (silk) sutures, and the lid lacerations 
were repaired in layers with 6-0 black silk. The 
margins of the lids were sutured together to main 
tain proper configuration. The patient was treated 
with 4500 units of tetanus antitoxim; an initial dose 
of 600,000 


typhoid therapy 


units of penicillin, and a course of 


sy the seventh postoperative day, edema had 
subsided sufficiently to permit removal of all sutures 
except those on the lid margins. On the eighth day 


the tarsorrhaphy was opened 


Twenty-two days after the accident, the left eye 
was enucleated and the globe was replaced with an 
Mules sphere 


18 mm \ small plastic conformer 
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A, eye socket showing ectro 


Fig. 3 (Case 3) 
pion of lower lid. 2, pressure conformer in position 


C, finished prosthesis worn by patient 


(1) Snellen 


in 4 Types 
eye; (2) 
shell (4) shelf type 
peanut re-form type; (7) 
posterior view; C, side 


(5) curl-back type; 
superior build-up. A, 


terior view; B view 


shell eye cosmetic contact 


ig 
A. M. A. 
‘ 
f 
; 
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q 
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big 5 Another case, not reported in text 1, patient wearing at improperly fitted pros 
thesis, which caused drooping of the lower lid, B, front view of prosthesis 
C, side view. D, same patient, wearing properly fitted prosthesis, permitting lov lid to re 
normal position. /:, front view of corrected prosthesis Note concave periphery 
temporal side of eye, allowing lower lid to come up to normal postition I, side 
prosthesis. Note superior peripheral curl-back used tor leverage mm superior fornix 
altering of the inferior periphery 


hown worn in A 
sume 
along interior 
view ol corrected 
to permit 


Fig. 6.—Appearance in another case, not reported im ‘ |, before prosthetic fitting; B 
patient wearing cosmetic contact shell 


Ay 
¢ 
* é 
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and pressure dressing were kept in place for five 
lays. The patient was fitted with a plastic made-to- 
order prosthesis. The cosmetic result was excellent 
(Fig.1A, B, C, and D) 

Case 2.—R. 


had his left eye enucleated in January, 


, a Negro boy aged 9 years, had 
1950; a 
Guyton implant was left in place. The next month 
4 repair was done, and two months after that the 
original implant was removed and replaced with a 
froutman implant. A reimplantation was done in 
April, 1950. On Jan. 29, 1951, the Troutman im 
plant was removed and an Ivalon sponge implant 
was mserted. 

In March, 1952, the patient was no longer able 
to retain a prosthetic eye, owing to generalized con 
traction of the socket and a deficiency of the in 
ferior fornix 

When first seen by us, in February, 1954, the 
patient had not worn a prosthetic 
The socket 


pressure conformer, as illustrated, with weekly in 


eye for nearly 


two years was enlarged by using a 


creases in the diameters. The pattern of the con 
former was constantly maintained. On May 21, the 
final fitting of a curl-back type of eye was com 
pleted. The patient has experienced no difficulty in 
retaining this prosthesis (Fig. 24, B, C, D, E) 

Case 3.—A Negro woman, aged 32, had had an 
eye removed at the age of 3 years. The cause was 
unknown. Ectropion of the lower lid was caused by 
a sear in the inferior cul-de-sac, The patient was 
unable to retain a prosthetic eye. Surgery to deepen 
the lower cul-de-sac was advised. 

The patient was fitted with a curl-back conformer, 
and pressure was exerted by a suction cup attached 
to the anterior surface of the conformer, which was 
taped in position. The conformer was enlarged every 
two weeks for a six-week period, after which the 
patient was fitted successfully with a prosthesis 
An excellent cosmetic result was obtained (Fig. 34, 
B,C) 


SUM MARY 
1. The Galeski 
prosthesis is modified, bringing it up-to-date 


classification of ocular 
with newer developments. 

2. Recommendations are made regarding 
the preparation of the socket with a view to 
fitting a prosthesis with the best functional 
and cosmetic result. The same _ principles 
apply here as in general surgery: The opera- 
tion should be accomplished with a minimum 
of trauma and with the greatest possible 
tissue preservation. The strict application of 
this principle will insure the most motility 
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and the least likelihood of extrusion and in 
fection. 
3. The 


experience 


choice of implants is discussed 
has shown that, with due 
consideration of all the advantages and dis- 
advantages, the Mules sphere has proved 
its worth above all other types of implants 
It is spherical, as is the eye; therefore, it 1s 
the most anatomic of prostheses. A sphere 
has no points of friction; consequently, 
neither infection nor necrosis can be caused 
by pressure points. 

4. The general principles in the examina 
tion and care of the artificial eye and socket 
are set forth. Care of the prosthetic eye 
should be the same as care of any other type 
of prosthesis. If there is a point of friction 
injuring the tissue, obviously the prosthesis 
should be removed for correction. If all goes 
well, the prosthesis should not be disturbed 
except to be kept clean, but that does not 
mean removal for cleansing every 10 min 
utes; rather, this should be only at reason 
able intervals, according to the requirements 
of the individual case. 

5. Considerations in the fitting of ocular 
prostheses in cases of anophthalmos and 
microphthalmos and following irradiation 
are presented 

6. Three case reports from our series of 
600 illustrate 


preservation of tissue to insure a good cos 


cases (a) the necessity of 


metic result, and (>) the use of a pressure 


conformer to create a new fornix, so that a 
prosthesis may be retained. 
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News and Comment 


GENERAL NEWS 
Spring Congress, Gill Memorial Eye, Ear and Throat Hospital. Ihe (Gull 


Memorial Eye, Ear and Throat Hospital, in Roanoke, Va., will hold its 29th 
Annual Spring Congress in ophthalmology and otolaryngology and alhed 
specialties, April 2-7, 1956 
Among the guest speakers who will attend are the following : 
Dr. Rudolf Aebli New York 
Dr. Sam Blank Philadelphia 
Dr. John E. Bordley Haltimore 
Dr. Virgil S. Casten | 
Dr. Jack S. Guyton detroit 
Dr. Bayard T. Horton Rochester, Minn 
Dr. Curwood J. Hunter ( 
Dr. John R. Lindsay... 


poston 


ncmnati 

cago 

Dr. John k. Magielski Ann Arbor, Mich 
Dr. Stephen J. H. Miller london 

Dr. Peter N. Pastore Richmond, Va 
Dr. Herbert J. Rinkel Kansas City, Mo 
Dr. C. Dwight Townes louisville, Ky 
Dr. Everett R. Veirs lemple, Texa 
Dr. Henry P. Wagener.. Rochester, Minn 


Florida Midwinter Seminar.—Jhe 10th Annual University of Florida Mid 
winter Seminar in Ophthalmology and Otolaryngology will be held at the 
Sans Souci Hotel in Miami Beach, Jan. 16-21, 1956. The Midwinter Conven 
tion of the Florida Society of Ophthalmology and Otolaryngology will meet 
concurrently with the Seminar on Wednesday afternoon, Jan, 18; all registrants 
are invited to attend the meeting and the informal banquet which will follow 

The lectures on ophthalmology will be presented on Jan, 16, 17, and 18 
Lecturers for these courses will be Dr. Francis H. Adler, Philadelphia; Dr. A 
Gerard DeVoe, New York; Dr. Michael J. Hogan, San Francisco; Dr. ¢ 
Wilbur Rucker, Rochester, Minn.; and Dr. A. D. Ruedemann, Detroit 

The lectures on otolaryngology will be presented on Jan. 19, 20, and 21 
Lecturers for these courses will be Dr. Frederick A. Figi, Rochester, Minn 
Dr. Lewis F. Morrison, San Francisco; Dr. John R. Lindsay, Chicago; Dr 
Bernard J. McMahon, Clayton, Mo., and Dr. Charles E. Kinney, Cleveland 

Registration should be completed as soon as possible. For further imforma 
tion, write to Walter T. Hotchkiss, M.D., 541 Lincoln Rd., Miami Beach, Fla 


i 
743 


on the Clhnical Investigation 
of Kitinal Correspondence 


A. K. HANSEN, M.D., lowa City 
and 
HELV] SWANLJUNG, M.D., Helsinki, Finland 


The number of recent publications on the 


linical investigation of the status of the 


ensorial retinal relationship of patients with 
interest 


trabismus is an indication of the 


vhich this subject arouses among ophthal 


We 


uggestion of Dr 


have undertaken, on the 
Hermann M 


of the tests which have 


t 
Burian, to 
evaluate some lately 
ween reported and to elucidate their physi 
shall 


prism 


In the present paper we 
the 


loon basis 


report our results obtained with 


rack test of Ro@nne and Rindziunski and 


m tests utilizing the phi phenomenon 


PRISM RACK 


Our study was primarily stimulated by 


the publication of an article by R@nne and 


Kindziunski,' in which they theorize on the 


pathogenesis of anomalous retinal corre- 
pondence and utilize for the first time a test 
In this 
test the eyes of the patient are individually 


The 
pro 


which they call the prism rack test 


exposed to a vertical bar of light. 


patient observes these after-images, 


jected on the tangent scale or a wall, and a 


prism rack with horizontal prisms is moved 


quickly up and down before one of the eyes 

Submitted for publication Aug. 22, 1955 
Supported by a grant from the American Optical 
Hermann M 


Company to Dr Burian 


From the Department of Ophthalmology, State 
University of lowa College of Medicine 

Presented in part before the Midwest Section 
4 the Association for Research in Ophthalmology, 
April 30, 1955, Rochester, Minn 
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(‘pon questioning, the patient reports that 


the distance hetween the  after-images 


changes while the prism rack is moving 


This can happen in several ways; after 


images originally showing normal corre 


spondence may be eparated, moving to 


and from each other, or after-images origi 
nally abnormal come partly or completely 
together during the movement of the prism 
rack. Often these movements are practically 
continuous, but sometimes they proceed in 
fashion. Sometimes they 


a more 


change rhythmically with the movement of 
the rack ; sometimes it is observed that origi 
nally normal after-images become anomalous 
and continue to be perceived abnormally 
at least for some time 

and Kindziunski state that the 
the that in 
several squint cases it is the only test which 
that 


to break 


value of test lies in the fact 


shows normal correspondence is be 


ginning down, and, moreover, it 
can sometimes demonstrate that cases which 
with all other tests are obligatorily anoma 
lous have some trace of normal corre 
spondence 

The authors explain their results on the 
assumption of a change in correspondence 
1. ¢., a change in perception based on a corti 
because the localization of the 


cal process, 


after-image on the retina is constant. Exact 
details on the technique and the observation: 
are lacking 

The behavior of the after-images as re 
ported by R@nne and Rindziunski was sur 
difficult to 
understand the effect of a prism bar on the 


prising to us, because it was 
relative positions of after-images, since thes« 


We 


worth while, therefore, to repeat the work 


are interpreted centrally thought it 


of these authors 


CORRESPONDENC! 


EDU RE 


With the method suggested by Reonne and Rind 
iunski for the prism rack test, it was immediately 
apparent that two similar vertical alter-images were 
ot suitable because it wi cult to determine 
vhether the sub ‘ ming the atter-in 
normal retinal correspon or were 
ing one of them. Also, it - mpossible 
erentiate between the mage I the right eve 
ind those by the lett eve We hey tried to produ 
lissimilar atter-imag xposing the eye 
ights of differer | using colored filter 
tront of one eye alter-image were not 
ficiently vivid, tended to fade rapidly, and were also 


lificult to differentiate. Using a method suggested 


Ty) wan and Wahlgren ve tried to produce 


ter-imiages using photographic 
ight. While A Vivir vy faded too rapidly 


to permit 


imilar atter 


exposure box 


Phototlood 


an in fan-c d box mask was 
imp ina fa isk Fig. 2 \fter-image box. 
astened to the tace i tl XM, ane wo figures were 


ut into it, a vertical line with ntral fixation 


produced an alter image which 


wint, and a diamond with a central fixation area large enough to be easily vi and bright enou 


[hese figures were made by cutting two 1 mm. lines : ficient persistence 


separated by a strip of brass 2 mm. wide. We found The eyes were alternately and 


individually ex 


that the floodlight was too bright to gaze at throug! posed for 10 to 15 seconds to the different figures 


i large opening. 11 l mm. lines cut out most of the The subject were then asked to gaze at a lighite 


Asbestos 


big. 1 \fter-imave box. Sides A, B, and C (1) are double walls, with ventilating holes cut 
in their sides. One switch controls the bulb, and one, the fan, which is located in the rear of the 
box. The metal target strip is held in place by spring tension but can be easily moved up and down 
to change the image rapidly for alternate exposure of the eyes 


— 
‘ 
Py 
| 
| 
if Figs. l and 2). This utilized a Type 
| 
| | 
} 4 
| 
operture? - 
| ; 
forget str | 
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surface and describe the aiter-image. They reported 
either separated or superimposed after-images. A 
prism bar with horizontal prisms was then placed 
in front of one eye and moved up and down. The 
subjects were asked to describe any change in the 
appearance or relationship of the after-images 
Naturally, it was important that they did not sup 
press one of the images; but if they did, this was 
easily noted, since the eyes had been exposed to 
dissimilar objects 


RESULTS 
The answers we obtained with this test 
The 


after-images remained stationary in position 


were in general of three kinds: (1) 


(separated or superimposed); (2) in the 
case of normal retinal correspondence they 
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aye of 14% 
squint, according to the parents, varied from 
birth years, 
14 months. All 


equal visual acuity 


years. The age of onset of 


to 5 with an average age of 


had good and essentially 
\ll were esotropes, with 
the exception of one, who was an exotrope 
Nineteen of these patients had undergone 
one to four surgical procedures for their 
deviation. All had been operated on rela- 
tively late in the course of their squint, with 
an average time lapse from onset of squint 


to surgery of 9.2 years. As an end-result, 


eight of these cases showed orthophoria or 


a slight heterophoria. Four of these eight 


Stalility of Retinal Correspondence as Measured by Prism Rack Test 


No. cases 

Aues, yr 
Average age, yr 
Vieual aeuity 


Surgery 


Interval between onset of squint and surgery, vr 


Resultant angle of deviation 
Funetional result 


Original after image teat 


Present after-image teat 


moved apart, and (3) in the case of anoma 


lous retinal correspondence they moved 


closer together or farther apart. In most 
cases, when a change in relationship of 
the after-images was reported, the subjects 


the « 


described ange as taking place in a 
stepwise fashion 

We have recently examined in our clinic 
strabismus in an 


stability of their 


numerous patients with 


attempt to determine the 
retinal correspondence with this prism rack 
test. We were able to find 21 
exhibited instability of their retinal corre 
(Table) 


anomalous 


cases which 


spondence All of these patients 
showed retinal correspondence 
with the after-image test early in the course 
of their strabismus. Their 


present ages 


vary from 7 to 33 vears, with an average 
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Stable 
Retinal 
Correspondence 


Unatable 
Retinal 


orrespondence 


Controls 
| 6 
$3 11.2% 16-96 
145 16.5 
1? or better 6/12 or better 
ot ot 
i canes (1-3 
operations) 


Venases (14 
operations) 
9% 

Ortho. or Less than 
slight phorla de 

Viation 

Fusion with 
amplitudes 


(5 cases) 


Fusion with 
amplitudes 
(3 enses) 
AR. ¢ N.R. 

@) A. R.C. (4) N.R.C. (6) 
ARC N. (4) 

N. B.C. (7) (operation) 


Fusion with 
implitudes 
4 cusses) 


had fusion with amplitude on the synopto 


phore, and these four also had normal 
retinal correspondence on the diplopia test 
Only 6 of the 21 patients still had definite 
anomalous retinal correspondence on the 
after-image test, while 7 had normal retinal 
correspondence and 8 exhibited spontane- 
anomalous 
\ll of the 21 showed 


result on the 


ous variation from normal to 
retinal correspondence 
the same after-image test 
whether positive or negative images were 
used. In other words, there was no evidence 
of instability of their retinal correspondence 
which could be elicited by using positive and 
negative after-images 

Of all the reliable subjects with strabismus 
only & who had had 


examined, we found 


an anomalous retinal correspondence and 


1M 


RETINAL 


CORRESPONDENCE 


now exhibited a stable retinal correspond- 
ence with this test (Table, second column). 
The two groups compare favorably in that 
the average age of onset of squint was 2'4 
the the 
this evaluation was 16% years. Four of the 


years and average age at time of 
cases had had one to three surgical pro- 
cedures for correction of the deviation. Four 
had had no surgery. All had good, equal 


visual acuity. In all cases the angle of devia- 


tion had been reduced to 124 or less. It 
was interesting to note that all those who 
had undergone surgery now had normal 


retinal correspondence on the after-image 
test and those who had not had surgery re 
tained their anomalous retinal correspond 
ence. All eight failed to describe any change 
in relationship of the after-images 

Our control group consisted of six sub 
jects with esotropia who had never exhibited 
the 
after-image test. None of these described 


anomalous retinal correspondence on 
any change in the after-image 


COMMENT 


the 
findings of Rgnne and Rindziunski in that 
there 


(ur results would seem to confirm 


are some strabismus patients which 


describe a change in retinal correspondence 
Whether 
finding is of any prognostic importance with 


with the aid of a prism bar this 
regard to the future status of the retinal 
correspondence has yet to be determined 
However, that these patients described this 
change was most interesting and thought- 
provoking 

In an attempt to explain the mechanism 
of the change in retinal correspondence pro 
duced by the prism bar, three possibilities 
may be considered, Did the prism bar effect 
the change (1) by altering the position of 
the eyes, (2) by altering the position of a 
retinal image of a fixation point (phi phe- 
nomenon ), or (3) by disturbing the sensorial 
relationship of the two eyes ? 

With regard to the first possibility, we 
were unable to notice any change in posi 
tion of the eyes beind the prism bar. In 
affect 


after-images, 


case such a change should not 
the 


any 


the relative position of 


- 


since this is not altered by a change im posi 


tion of the eyes after exposure." 


The second possibility, that the prism 


bar might alter the position of the retinal 


image of a fixation point and in this way 


produce a shift in retinal correspondence, 
If the rela- 
tive visual direction of the foveas could be 


deserves further consideration 


altered while the subject was pereetving an 


after-image, then the position of the after- 


image produced at the fovea would show 


‘ 
( 
' ‘ 
Fig. 3.—After-images in normal and anomalous 


correspondence 


a relative change in position. other 


words, if the foveas of the two eyes could 


be changed from noncorresponding retinal 


points to corresponding retinal points, the 


position of the after-images relative to each 


other would change; i.e¢., they would ap 


proach each other (anomalous retinal corre 


spondence —normal retinal correspondence ) 
effect, 


This, in resembles the phi phe 


nomenon 


In Figure 3, dissimilar after-images have 


heen produced at the foveas of the two eyes 
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If we consider, first, that the foveas do not 
have a common visual direction (anomalous 
retinal correspondence), then the fovea of 
the left eye (/;,) has a corresponding point 
Ay) in the right eye. The after-images are 
interpreted as crossed after-images, since 
fy is temporal to A, and has, therefore, a 
nasal visual direction. The subject is now 
asked to fixate a point O with the left eye 
This fixation point will be imaged at /; 
ind Ay. A prism bar, base out, is now placed 
in front of the right eye and moved up 
rapidly to increase the base-out prism effect 
Che prism causes a shift in the position of 
the retinal image of O from A, toward I, 
and in so doing may act as a stimulus to 
reestablish the normal relationship of the 
two foveas. The subject would then interpret 
the after-image previously produced in the 
right eye as shifting its location from nasal 
to central, and the two after-images are super 
imposed (normal retinal correspondence ) 
such a change from anomalous to normal 
correspondence when a light spot was moved 
through the visual field of the deviated eye 
The shift in 
position of the fixation point © from A,» to 


has been observed by Burian.* 
I, awakens or stimulates the fovea to recog 
nize its normal innate visual direction only 
in those persons in whom an anomalous 
retinal correspondence is not firmly estab 
lished or in 


break down their anomalous 


those who are beginning to 


retinal corre 
spondence with orthoptic or surgical treat 
ment 

That the 
scribed a step-like movement of the after 
that 


most of persons treated de 


images might indicate there was a 


step-like return to normal retinal relation 
This the 
Travers® in that there was a change in 


ships would support theory of 
retinal correspondence with each increase 
in the strength of the prism. In other words, 
during the adaptation process in the produc- 
tion of anomalous retinal correspondence 
there were several points between Fy and 
1, which developed some degree of sensorial 
When the retarn 
to normal retinal correspondence occurred, 


correspondence with 


each of these areas was, in turn, stimulated 
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by the image of the fixation point O until the 
point I’, was reached 

For this theory to be true, one would 
expect that (a) a fixation point would be 
necessary in order that the prism could 
alter its position on the retina, and (hb) that 
the direction of the prism would alter the 
sensorial retinal 


relationship accordingly 


In other words, if the subject were an 
esotrope with anomalous retinal correspond 
ence, a base-out prism would convert him 
to normal retinal correspondence. The re 
verse would also be true. However, of the 
21 patients who demonstrated instability of 
their retinal correspondence with this test 
only 3 were definitely influenced by the 
direction of the prism. These subjects were 


all 


anomalous retinal correspondence with the 


esotropes. When they were exhibiting 
after-image test, they could be changed t 
normal retinal correspondence with base-out 
prisms; and when they localized normally, 
they could be changed to anomalous retinal 
correspondence with base-in prisms. Three 
showed no change without a fixation point 
or when viewing a blank wall. The other 
16 cases in this group seemed to show the 
instability with and without a fixation point, 
and the direction of the prism apparently 
had no effect on the response. It was diffi 
be that all 


fixating., wonder, 


cult, however, to sure these 


We 


whether the blank wall at which they were 


patients were too 
yazing might not have texture, giving visual 
clues strong enough to produce a_ retinal 
image. Could it not also be possible that 
any change in position of a retinal image, 
nasal or temporal to an anomalous retinal 
point in a subject with an unstable anoma 
lous retinal correspondence, would stimulate 
a return to the normal retinal relationships ‘ 
It is interesting to speculate on what 
would have happened to the after-images 
had we used a counterrotating prism. Would 
the change in position be smooth or still 
in a step-like fashion? If this examination 
were done in a completely dark room, would 
there be any change in position? These 
problems will be investigated further. 


RETINAL CORRESPONDENCE 


The third possibility by which this phe 
nomenon might be explained is the alteration 
of the relative sensorial relationships of the 
two eyes. Anything which tends to subject 
the eyes to an environmental or a sensorial 
change to which the eyes are unaccustomed 
may change the sensorial retinal relation- 
ships. It is well known that retinal corre 
spondence in strabismus 1s rarely a very 
that it 


may vary depending on which eye 1s fixating 


stable situation. It has been shown 
during the “after-image transter test’ ® and 
whether the eyes are straight or squinting.* 
Kinetic 


the objective angle can change retinal corre- 


stimulation (macular massage) at 
spondence from abnormal to normal. A 
change is also noted on occasion mn the after 
image test, depending on whether positive 
or negative after-images are produced.” We 
noted many times during the production of 
after-images that the patients would spon 
taneously describe a change from normal 
retinal correspondence to anomalous retinal 
correspondence or vice versa There were 
several subjects who had initially normal 
retinal correspondence but after several at 
tempts at the prism rack test reverted to 
anomalous retinal correspondence and re 
mained fairly fixed for a period of time 
However, these changes were not described 
in a stepwise manner, but apparently took 
place in one jump 

It is not difficult for us to believe, there 
fore, that the placing of a prism in front of 
one eye of these subjects exposes the eyes 
to an environmental change, which of itself 
could be the stimulus to produce the change 
This, 


stepwise 


in retinal correspondence however, 


does not explain the manner of 
change, nor does it explain the return to 
the original type of correspondence when 
the prisms are reduced. 

We were unable to produce enough evi 
dence to support fully either of the two 
theories which have been discussed, It is 
likely that both of them have some merit 
in the explanation of the observed phe 


nomenon 


PHENOMENON 


Burian’? defines the phi phenomenon as 
the apparent movement of an object point 
occurring when retinal elements having dif- 
ferent visual directions are successively 
stimulated in monocular or binocular vision. 
No apparent movement 1s noted if the reti- 
nal elements have the same visual direction 

The use of the phi phenomenon in evaluat 
ing anomalous retinal correspondence has 
heen mentioned occasionally in the literature, 
It was the belief of Verhoeff * that this test 
was so sensitive that in nearly all subjects 
with comitant strabismus it could be shown 
that the phi phenomenon was obliterated. 
that 


differentiate 


Franklin® has mentioned this phe- 


nomenon can be used to 
heterophorias from heterotropras. Because 
this test more closely approximates normal 
seeing conditions, it has been suggested that 
the test 


retinal correspondence, 


it Is most sensitive in evaluating 


We used the contraocular phi phenomenon 
to test for abnormal retinal correspondence 
The subject was asked to fixate a light at 
either 35 cm. or 6 meters and the eyes were 
alternately occluded. The subject) was then 
asked to describe any change that occurred 
in the position of the fixation light. It was 
important that the rate of alternation not 
he so rapid as to allow fusion of the object 
and not be slow enough to permit the object 
to be viewed separately 

Nearly all the patients examined by this 
method. who had either a heterophoria or 
a heterotropia, described some movement ol 


the We 


hete rophorias 


fixation object were unable to 


differentiate between and 
heterotropias, and only in those strabismu 
subjects with harmonious anomalous retinal 
correspondence was the 


phi 


phenomenon 
absent, The reason for these results is easily 
understood when one considers Figure 4 

Let us first suppose that this subject 1 
esotropic with normal retinal correspond 


ence. When the right eye is occluded, the 
fixation point () Is imaged at the fovea I; 
When the occlusion shifts from the right 


eve to the left, the fixation point O 1s imaged 
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at point A in the right eye. Since point A 
is nasal to the fovea, My, the fixation light 
will appear to have shifted its position from 
left to right. It is important to remember 
that the apparent shift in position of the 
fixation point takes place before the right 
eye shifts its position to take up fixation 
Since the visual direction of A is temporal 
to that of Fy, the apparent shift in position 
This 
had 


of the fixation point is to the right 


would be true whether the subject 


esophoria or esotropia 


Fig. 4.—Schematic presentation of the production 
of the phi phenomenon 


Now let us suppose that this patient has 


nonharmonious anomalous” retinal corre 
spondence. If the right eye is occluded, the 
left fovea, F,, fixates the light O. Shifting 
the cover from the right eye to the left 
produces an image of © at point 4 on the 
the 


element B in the right eye has sensory cor- 


retina. Since in this subject retinal 
respondence with /*,, the image of point O 
still falls on a nasal retinal area. The ap- 
parent shift in position of the fixation light 
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would again be in a temporal direction 
The only difference would be in the amount 
of the apparent shift, which would be less 
than in the subject with normal retinal 
correspondence. 

From this it is easy to understand that 
the phi phenomenon will be absent only in 
persons with harmonious anomalous retinal 
correspondence. The fixation light O will be 
imaged at A, which has a common visual 
direction with /*;, and there will be no ap 
parent shift in the position of the light. 

ur results in the clinical application of 
this this 


theory. We could only determine whether 


phenomenon would substantiate 


a subject had harmonious anomalous retinal 
correspondence. The test was of no value 
if the subject had normal retinal correspond 
ence or nonharmonious anomalous retinal 
correspondence, because in both there oc- 
curred an apparent movement. Since most 
strabismus cases with anomalous retinal cor- 
respondence have the nonharmonious form, 
this test of little value 


we found clinical 


Put PHENOMENON WITH THE MAJor 
AMBLYOSCOPE 
In an attempt to use the phi phenomenon 
to differentiate between normal retinal cor- 
respondence and anomalous retinal corre- 
spondence, one could correct the deviation 
with prisms and then apply this test. If any 
shift in the fixation point occurs, the patient 
has anomalous retinal correspondence ; if no 
shift retinal 
spondence. Rather than correct the deviation 


occurs, he has normal corre- 
with prisms, Burian’ has suggested using 
a major amblyoscope 

Delogu '® recently reported using this test 
and was of the opinion that its accuracy and 
simplicity justify its employment clinically 
We evaluated many subjects with strabismus, 
using this method. The subject was seated 
at the synoptophore and the arms set at the 
objective angle. The eyes were alternately 
exposed to a Grade I target, and the subject 
was asked to describe any shift in position 
of the targets. If a shift occurred, the subject 
was shown to have anomalous retinal cor- 
respondence. 


4. 

‘ 
‘ 
OCCLUOER 
8 


RETINAL CORRESPONDENCE 


It was our opinion that the difficulties 
encountered in performing this test preclude 
its use clinically. As with all the tests de 
scribed in this paper, it requires an intelli 
gent subject. Direction of the shift is very 
confusing to many patients. Because retinal 
correspondence was unstable in many of 
these subjects, there was a tendency to 
change from normal retinal correspondence 
to anomalous retinal correspondence from 
one movement to the next. This change in 
correspondence also occurred when occlu 


sion was shifted from one eye to the other 


SUMMARY AND CONCLUSION 

\n attempt was made to evaluate two 
tests used for the investigation of retinal 
correspondence. The basic physiology and 
theories pertaining to these tests are dis- 
cussed 

We conclude that the prism rack test 1s 
one of many ways by which to demonstrate 
instability of retinal correspondence. We 
suggest that the reason for the change in 
retinal correspondence shown by this test 
may be due to a change in position of a 
retinal image by the prism (phi phenome- 
non) or that the presence of the prism 
subjects the eyes to a sensorial or an en- 
vironmental circumstance to which the eyes 
are not accustomed, and so stimulates a 
change in retinal correspondence. 

The use of the phi phenomenon to differ- 
entiate between normal retinal correspond- 
ence and anomalous retinal correspondence 
is of little value, since this phenomenon is 
absent only in harmonious anomalous reti- 
nal correspondence. Neither does it differen 
tiate between a heterophoria and a hetero- 
tropia, as has been claimed. This test can 
differentiate between anomalous retinal cor- 
respondence and normal retinal correspond- 
ence only when the deviation is corrected 


with prisms or on a major amblyoscope. 


Both tests are of value in helping to under 
stand the visual pathophysiology, but we 
would not recommend their clinical use, for 
the following reasons: 

1. They require an intelligent subject, 
and because of this are of little value in pa 
tients under the ages of 7 to 8 years. 

2. They are of no value in patients who 
tend to suppress 

3. The prism rack test requires the pro 
duction of lasting dissimilar after-images, 
which, in turn, requires special instrumen 
tation 


4. They are very time-consuming and 


exhaust both the patient and the examiner 
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Spasm of the ear Keflex 


DAVID G. COGAN, MD. 
and 
CARL G. FREESE Jr, M.D., Boston 


The entity which we have called spasm of 
the near reflex’ has been infrequently de- 
scribed in the literature, and then under such 
names as spasm of accommodation, ocular 
spasm, and convergent spasm. It is char 
acterized by intermittent and usually painful 
convergence, 


and miosis. 


Although reported in association with neuro- 


accommodation, 


logic * and vestibular ¢ disease, it is gen- 
erally attributed Nevertheless, 
the cases reported have been isolated in 


to hysteria. 


stances, and, except for a collation of cases 
in Wilbrand and Saenger’s text,’ no compre 
hensive series has been reported heretofore 


We have had the opportunity to study 16 
cases. It is Our purpose to summarize these 
cases with specific reference to signs and 
symptoms, age and sex, etiologic factors, and 
treatment. These cases are presented indi 
vidually in the “Addendum.” It was found 
impossible to review adequately the cases in 
the literature, for, while some clear-cut in- 
stances have been described, the majority are 
not sufficiently documented to be accepted 
unreservedly ; most are included with other 
cases of accommodative or convergent spasm 
that is different from the entity with which 
we are concerned, Yet typical instances have 
been reported by Fuchs,{ Paton,” Prangen,'' 

1955. 
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SIGNS AND SYMPTOMS 


Spasm of the near reflex was manifested 
in the present patients by the intermittent 
occurrence of convergence, accommodative 


The 


variable in degree but amounted to as much 


spasm, and miosis. convergence was 
as 50 degrees in some of the patients. The 
accommodative spasm was difficult to meas- 
ure because of its continual fluctuation, but 
in several of the younger patients it was esti- 
mated by retinoscopy to be 8-10 D. The 
miosis was also variable, although always 
present and usually extreme. The attacks 
usually lasted only a matter of seconds or 
minutes and tended to be distinctly uncom- 
fortable to the patient. In consequence the 
patients squinted up their lids and gave the 
appearance of being photophobic or of having 
blepharospasm. Maintained convergence did 
occur on occasion and led to the mistaken 
impression of a sixth nerve palsy. 

The attacks were frequently precipitated 
by attention directed to the eyes. Thus, in 
over half of the patients of the present series, 
an attack could be repeatedly produced by 
manipulation of the lids or by shining a light 
into the eyes. Other common precipitating 
factors were asking the patient to read the 
visual acuity chart or to look in one or the 
other direction. 


The symptoms of which the patient com- 
plained were usually those of blurred vision 


(13 cases) and diplopia (10 cases). Also 
common were headache (nine cases), dizzi 
ness (seven cases), pain in eyes (six cases), 
and difficulty in walking (six cases). In gen- 
eral, patients with spasm of the near reflex 
had a plethora of symptoms, not necessarily 
related to the eyes 


— 
ill 


SPASM OF NEAR REFLEX 


Atypical were cases in which spasm of the 
near reflex occurred with attempted gaze in 
Thus, 


(Case 15) developed a spasm only when she 


me specific direction one patient 
was asked to look to the right, but no spasm 
leveloped when she looked to the right in 
random fashion. Another patient developed 


the spasm on voluntary upward gaze only. 

The period over which the attacks occurred 
ould not be accurately determined, for return 
examinations seemed to reevoke the symp- 
toms. In no case, however, was the period for 
untreated spasms less than several weeks, and 
in one case at least it was unchanged with 
examinations over a four-year period, Others 
gave histories suggestive of having had the 
‘condition much longer 


AGE AND SEX 


The onset was commonest between 15 and 
20 years of age, but no period was exclusively 
associated with it. Thus, three cases began 
between 10 and 15 years; five cases, between 


5 and 20 years; two cases, between 20 and 


2 


5 years ; two cases, hetween 25 and 30 years ; 
two cases, between 30 and 35 years, and 2 
cases, between 35 and 50 years 

Most 


females. Thus, only 3 of the 16 patients were 


striking was the predilection for 


males 


ETIOLOGIC FACTORS 


Of the 16 patients, only 2 had definite 
neurologic disease. One (Case &) had a cere- 


11) had had 


Two patients 


bellar tumor, and one (Case 
birth 

Cases 4 and 10) also had symptoms sug 
(on 


erebral palsy since 


gesting labyrinthine hyperexcitability. 
the other hand, 11 were thought to be emo 
tionally unstable, and & had had a diagnosis 
of hysteria. Other manifestations of hysteria, 
tubular fields, 


Nevertheless, 


such as were occasionally 


present several patients had 
been studied and were being studied ex- 
tensively as organic disease suspects when 
the syndrome was recognized, and one ( Case 
16) had had numerous surgical explorations, 
including a craniotomy for a suspected lesion 
in the history by three 


Trauma was noted 


patients (Cases 1, 2, and 5) 


| 


\ phoria or some anomaly of binocular 
fixation might be thought to be a predis 
no such constant defect 


posing factor, but 


was to be found. Thus, an esophoria was 
present in four cases, an exophoria in one 
case, an exotropia with unilateral blindness 
in two cases, and a variable esophoria and 


exophoria in three cases 


TREATMENT 

Various therapeutic procedures were tried 
but without systematization. Two of the pa 
tients (Cases 2 and 11) had observed that 
they could relieve their spasm by tilting the 
head to one shoulder, and two patients (Cases 
12 and 14) had found they could get relief 
by turning the head to one side. Atropiniza 
tion was tried in seven cases, with complete 
relief in four and partial relief in three. Minus 
lenses which would partially compensate for 
their accommodative spasm were tried in 10 
cases, with definite improvement in vision and 
loss of subjective complaints in all instances.§ 
Four cases were not treated and improved 
spontaneously so far as our follow-up studies 
could determine. One patient (Case 13) had 
extensive orthoptic exercises but continued to 
have the spasm of the near reflex. It may well 
be that, as Souders ' suggested, treatment 
which continues to direct the patient's atten 
tion to the eyes the ab 


may perpetuate 


normality 


COMMENT AND CONCLUSION 


Spasm of the near reflex is a distinct 


entity, not to be confused with convergence 
1 olated accommoda 


excess or “spasm of 


tion.” It may rarely be associated with neuro 
logic disease but 1s most commonly a fune 
tional disturbance that is properly called 
hysteria. The spasms are usually precipitated 
by attention directed to the eyes 


The entity occurred at various ages but 


> 


was most frequent in our series in the late 


adolescent period. It is much commoner in 
females than in males 

§ It is somewhat paradoxical that minus lenses 
should relieve a convergent strabismus. Plus glasses 


often made the spasm worse 
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Specific treatment consisted in either atro- 
pinization or the use of minus lenses for as 
long as necessary. Probably contraindicated 
are such procedures as orthoptic exercises, 
which continue to focus the patient’s atten- 
tion on the eyes. 


ADDENDUM 
Case 


of “headache and visual disturbance” 


A 22-year-old single woman, complained 
since an auto 
mobile accident one month previously. She had con- 
ulted several physicians on account of blurring of 
vision, diplopia, nervousness, insomnia, and pain in 
the right arm and shoulder. The patient stated she 
had been aware of something wrong with her vision 
the had 
looked at a neon sign and saw that it was blurred 


immediately after accident, when she 


A lawsuit was pending. 


Physical examination and pertinent laboratory 


studies (E.G, skull x-rays, lumbar puncture) were 
all negative felt that 


not a compensation neurosis but that the 


The psychiatric consultant 
this was 
patient was overreacting to the accident in a manner 


compatible with hysteria 

Examination of the eyes was difficult in that any 
attention to the eyes precipitated a spasm of con 
vergence (approximately 50 degrees), an accomoda 


tion (estimated by retinoscopy to be & D.), and a 


miosis (from a pupillary size of approximately 
5 mm. to one of 2 mm.). Vision could not be 
improved to more than 20/200 even with minus 


lenses. Visual fields showed a general constriction 
compatible with the tubular type but were of ques- 
tionable reliability. The patient did not return for 
cycloplegic refraction or for therapy, and follow-up 
correspondence has remained unanswered 


Noteworthy features of this case were the 
possible relation to an accident and the asso- 
ciation with generalized constriction of the 
fields, such as is often associated with hys- 
teria 

Case 2 
the emergency ward by her foster mother because 
of episodes of fainting, amnesia, difficulty in walk- 


ing, ocular 
vomiting 


A 20-year-old woman was brought to 


spasm, abdominal pains, nausea, and 
These symptoms began three weeks 
previously, when the patient fainted and fell, strik 
ing her head. She was hospitalized elsewhere for 
this and had been depressed since discharge from 
the hospital. The patient was described by her foster 
mother as being “flighty and emotionally unstable.” 
She had been allegedly seduced three years previ- 
ously, and the offspring was now in a foster home. 
The patient had attempted suicide two years pre- 
viously. Five months prior to the present hospital 
admission the patient was married but was deserted 
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by her husband after nine days. She is said to have 


had various symptoms similar to those at present 
brought on by unhappy events in her life 

General the 
No 


normality was found. The eyes at first revealed no 


examination showed patient to be 


depressed and uncooperative. neurologic ab 
gross abnormality, but any attempt to examine them 
resulted in a 


(about 0 


prompt and painful convergence 


degrees), and accommodation 


8-10 D.). With 


vision could be improved only to 


(estimated by retinoscopy to be 
lenses the 


but 


minus 


20/200, cooperation was too poor for either 


It was 
noted, however, that the patient tilted her head to 
her 


accurate acuity measurements or field study 


right shoulder and seemed to be less bothered 


by the diplopia in this position 
The patient was admitted for study but was such 


a problem on the ward (setting fire to a sofa, 


breaking dishes, etc.) that she was discharged and 
has not returned 


This patient, who was obviously an un 
stable person with a multitude of symptoms, 
had had several previous episodes that may 
have been spasms of the near reflex asso 
ciated with emotional upsets. The onset of 
the present episode may have been related to 
trauma. While the effect was not clear-cut, 
the patient seemed to obtain some relief from 
the spasms by tilting her head. 

Case 3.—A 14-year-old boy was said to have de 
veloped dizziness, diplopia, and blurring of vision 
while in to the 


He was also said to have had some 


school a few hours prior present 
examination 
difficulty a few years previously for which several 
lumbar punctures were done, but no further details 


of this episode could be obtained 

Neurologic examination suggested diminution of 
all modalities of sensation over the left side of the 
Skull 
x-rays, spinal fluid, and all other laboratory tests 
were the showed 
initially a convergent strabismus of approximately 
25 degrees in the primary position but orthotropia 


body but no other significant abnormality. 


negative. Examination of eyes 


on looking to either side. There was no limitation 
of gaze, but a fine pendular nystagmus, most marked 
in the abducting eye, was present on gaze to either 
side. The visual acuity was 20/200 

While undergoing refraction, the patient observed 
that his vision momentarily cleared, and it was 
observed that the myopia, which was estimated by 
retinoscopy to be 4-5 D., disap- 
peared, as did the miosis and convergence. More- 
over, it was found that placing a —1.00 sphere be- 
fore his eyes resulted in orthotropia, emmetropia, 
and an improvement of vision to 20/20. Similarly, 
8A prisms, base out, resulted in binocular fixation 


simultaneously 


4. 42. EEE” 
— 


SPASM OF NEAR REFLEX 
vision. No 
With 


straight and the 


and correction ot his such effect was 


noted with plus glasses atropine cycloplegia 
the eyes were patients Vision was 
normal. The patient then had an esophoria of 12/ 
for distance and 25/\ for near 

The patient was 


given —1.00 spheres to use and 


was symptomatically cured 


This case was unusual in that the spasms 


were occasionally continuous over some 
period of time and were not apparently pain- 
ful or disconcerting to the patient. The case 
was also unusual in that there was no evi- 
dence of emotional instability or other hys- 
terical manifestations. Finally, the dramatic 
“cure” by minus lenses is of interest and 
practical Significance Photographs of this 
patient showing the effect of glasses have 
previously been published.' 

Case 4 


to the hospital because of dizzy spells and headaches 


A 45-year-old housewife was admitted 


of three to four months’ duration. One year previ 
ously she had had a subjectively similar episode that 


had lasted The 


described as a true vertigo with illusory rotation of 


three weeks dizzy spells were 


the environment clockwise. These attacks were pre 
cipitated by sudden active movements of the head 
and lasted only a few seconds. They also occurred 
when the patient looked upward or when she rolled 
over in bed. The patient's headaches were situated 
in the occipital region and were of the “pressure” 
type. The patient had no tinnitus, nausea, or vomit 
ing and volunteered no visual complaint 


FEG, skull 


cerebral localization, spinal fluid 


Neurologic investigation, including 


X-rays, isotopic 
studies, and caloric tests, revealed no abnormality. 
The patient's eyes were normal most of the time, 
20/20. The 


with a slight exophoria (1.5/) 


and the visual acuity was then eyes 


were orthotropic 


and the movements were full, But sudden move 
ments of the patient’s head resulted in a prompt 
convergence, miosis, and blurring of vision from 
accommodative spasm 

In this patient manipulation of the lids or shining 


a light into the eyes did not evoke an attack. 


Noteworthy in this case, and rarely in 
the the 
spasms to labyrinthine stimulation. This un- 


others, was apparent relation of 
doubtedly bears on Borries’ observations * of 
the association of spasm of convergence (7?) 
with labyrinthitis. 


Case 5.—A 19-year-old truck driver came to the 
eye clinic with the complaint of “not being able to 


see.” This began two days previously, shortly after 
falling over a chair and striking his head at the 


home ot his girl friend. Approximately 15 minutes 


alter this incident everything “seemed to black out’ 
and he “couldn't see any more However, his 


vision suddenly and completely returned two hours 
later and was normal until a few hours prior to the 
struck 


work, and again everything 


present visit, when he again his head on a 


storage bin while at 


“blacked out.” This latter episode was interrupted 


by brief periods of clear vision 


Examination at first showed that the eyes were 


in the primary position and the visual acuity was 


occasionally 20/20, but any manipulation of the 
lids resulted in marked convergence, miosis (1 mm.), 
and a myopia of approximately 8 LD). The acuity then 
fell to 10/200 or less 


his vision 


Under atropine cycloplegia 


was 20/20 in each eye without correc 


tion; he was then orthophoric, and no spasm of 


convergence could be evoked 


Aside from suggestive relation to trauma, 
this case is of interest in showing the apparent 
“cure” while the patient was under atropine 
cycloplegia 


Case 6.--A 36-year-old unmarried clerk had been 
followed by various clinics in the outpatient depart 
ment for a variety of complaints, including nervous 
ness, palpitation, dizzy spells, headaches, nausea, 
vomiting, diarrhea, heat intolerance, tinnitus, exces 
sive sweating, and “fear of death.” In the past 10 
had to the hospital 19 


times and had had four abdominal operations, in 


years she been admitted 


cluding uterine suspension, cholecystectomy, and 


hysterectomy. She was admitted to the neurologic 
wards because of bizarre neurologic symptoms and 
strabismus, but no abnormality 


convergent was 


found except in the eyes, and a diagnosis was made 
of hysteria, anxiety, and depression 

Examination of the eyes showed intermittent 
convergence, accommodation, and miosis elicited by 
manipulation about the eyes (as by elevating the 
upper lid or depressing the lower lid) or by shining 
a light into the eyes. During the convergence, the 
pupils changed from approximately 6 to 3 mm., 
and the visual acuity decreased to less than 20/200 
In relative darkness and at rest, the patient's eyes 
were orthotropic, with only a slight esophoria, The 


visual fields were normal. 

The patient's eyes were not further examined or 
treated, but during the subsequent year she became 
progressively depressed, with suicidal tendencies, 
and was eventually institutionalized. Follow-up cor 
respondence revealed that the diagnosis was psycho 
neurosis, and the patient was discharged after a 


series of shock treatments 


This case illustrates the multitude of symp 
toms which patients with spasm of the near 


reflex are prone to have and the obvious 


755 


\ 
= 


psychoneurotic background upon which the 
spasms are superimposed. 
Case7 


of transient blurring of vision since the age of 18 


A 36-year-old draftsman had complained 


the attacks increasing in frequency of late. He had 
been moderately deaf since infancy and had recently 


started wearing a hearing aid 


Examination of the eyes showed a spasm of con 


vergence, miosis, and accommodation whenever the 


patient attempted to look up or whenever his lid 
were manipulated or pre 


lhese 
spheres (1-4 LD.) before his eye 


ure was made against his 


forehead spasms were relieved by placing 


minu The ocular 


movements were full, but it was noteworthy that 


fine pendular oscillations of the eyes occurred with 


the spasms of convergence. These did not exceed 


}-4 degrees and were extremely rapid (20-50/sec.), 
imilar to what one sees occasionally with voluntary 
nystagmus. Yet the patient could not induce them 
voluntarily. The patient refused psychiatric consul 


tation, but one year later, when the patient was 
hospitalized for repair of an anal fissure, no ocular 


abnormalities were noted 


Unique in this patient were the fine oscilla- 
with the con 
While unexplained, they did not 


tions of the eyes associated 
vergence 
resemble the nystagmus seen with neurologic 
disease. They did, however, resemble the 
oscillations of the so-called voluntary nystag 
mus, Which has also been reported as occur 
ing with hysteria.'* 

was admitted 
Her 


vision and un 


Case &.—A 22-year-old housewife 
to the hospital with a posterior fossa tumor 
presenting 


symptoms were failing 


steadiness of gait. The eyes showed papilledema, 


secondary optic atrophy, and a reduction of vision 
to hand movements in the temporal fields of both 
eyes. On attempting to look upward or downward, 
there developed a spasm of convergence and miosis 
(accommodation was not tested) 


There was also 


a gross nystagmus on conjugate gaze to either side 


A craniotomy was performed, with partial re 
moval of a neurofibroma of the posterior fossa, ex 
tending from the midline to the right cerebellar 


hemisphere 


This case represents one of the rare in 
stances in which spasms of the near reflex 
It is 
also rare in that the patient was almost totally 
blind 


Case 9.—An 


were associated with an organic lesion 


18-year-old 


complaints loss of vision, headaches, and double 


woman had as chiet 


vision. These complaints began three years ago with 


spells of confusion, severe headache, diplopia, and 
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“voices in the head.” The patient was an illegiti 
child 
mg the 


mate She was aware of 


this, and compound 
emotional conflict were the facts that her 


own mother married the brother of her adopted 


father, while her adopted mother showed a dominant 


hostility to the patient 


The neuropsychiatric consultant found no evi 


dence of an organic lesion and suggested hysteria 


Examination of the eyes showed 


intermittent 
spasms of convergence, accommodati n, and miosis 
evoked by manipulation of the lids or by 
light With this 


moderate pain 


shining a 
into the 


a facial expre 


patient's eyes spasm was 


The 


accommodation amounted to approximately 8 D 


sion indicating 


during the spasm; but even when the eyes were 
straight, it measured approximately 5 D. Visual 
fields showed generalized constriction of both eyes 


Cycloplegic refraction showed O.D.+-0.25 sph 
1.00 cyl., ax. 10; O.S.+-0.25 ph 1.600 cyl. ax 

170. Vision, however, could not be improved be 

yond 20/50 O.U 


continued to have intermittent convergence 


Despite cycloplegia, the patient 
The patient was given —2.75 and showed 
\t the 


used only for 


sphere 
prompt and marked lessening of the spasm 


end of six months the glasses were 
near, and the spasms were induced only rarely with 


With the 


Maddox rod the eyes were practically orthophoric 


bright light or manipulation of the lids 


This patient showed little relief of the con 
vergence spasms by atropinization but was 
considerably relieved by minus glasses. The 
patient’s background was such as one might 
expect to be conducive to psychologic con 
flicts 


Case 10.—A 20-year-old college student was ad 
mitted to the hospital because of frontal headache 
double vision, and vertigo, of one month's duration 
The patient had frequently been studied in the past 
suggestive of rheumatic 


for symptoms lever and 


chorea, but with recurrent inferences of hysterical 


overlay. Since childhood she had had a series of 
emotional conflicts. The present symptoms began 
one month previously, following by one week a 


tooth extraction. The dizziness was said to be ac 


companied by an illusory movement of the en 
vironment and precipitated by her standing up or 
moving her head suddenly. 

Physical examination showed some limitation i 
movement of the right shoulder and left knee, witl 


an aortic diastolic murmur. Neurologic examination 
including an electroencephalogram and spinal fluid 
study, were all normal 

Examination of the eyes revealed a convergence 
and a peculiar spasm of accommodation of approxi 
mately 5 D. (as determined by retinoscopy) wher 
both eyes were open and gazing at a distance but 


not when the right eye was closed. Closing the left 
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SPASM 


OF NEAR REFLEX 


eye had no effect on the spasm. With minus lenses 
the patient became approximately orthophoric 

Under cycloplegia the patient was approximately 
emmetropic, but correctable to 
20/40 in O.D. and 20/30 in O.S 


vision was only 


The patient was also found to have a monocular 
diplopia of the right eye during the accommodative 
spasm, and there was a generalized constriction of 


the visual field of this eye only 


Despite the improvement with minus glasses, the 


patient was not treated. Eight years later she was 


treatment of an 
that 


readmitted to the hospital for 


arthritis. No mention made at time of 


Was 


ocular abnormalities 


did 


instability 


Not 


emotional 


the 
most 


only this patient represent 
characteristic of 

persons with spasms of the near reflex, but 
the spasms themselves seemed to be related 
to labyrinthine hyperexcitability. The spasms 
associated with 


were also curiously “open- 


ness” of the right eye. This right eye also 
showed a monocular diplopia and constriction 
of the visual field. We have no explanation 
for this fixation on the right eye but assume 
it has some psychologic significance. As in 
most other patients, the spasms were lessened 
either by minus glasses or by cycloplegia 
Case 11. 


to the hospital for unexplained pain and paresthesia 


A 33-year-old housewife was admitted 


in the left arm, with blurring of vision and twitching 


of the eyelids, all of approximately two years 


duration. The ocular complaints occurred in episodes 
lasting anywhere from a week to several months, 


and during these periods the patient stated she 


could not see gross objects a few feet away. Intense 
sunlight seemed to bring on these episodes. On the 


other hand, she had found that tilting her head to 


the right shoulder had occasionally relieved her 
symptoms, and, on one occasion, she had been 
temporarily helped when a cycloplegic had been 


given to her as part of an eye examination 


Ophthalmologic examination showed a continual 


twitching of the lids, most marked of the right eye, 


and a gross esotropia whenever an attempt was 


made to examine the eyes, especially when a light 


was shone into them. The esotropia amounted to 


approximately 10 degrees, and with it there was 


a miosis to about 2 mm. and an accommodative 


spasm of approximately 8 1). Visual acuity during 
#00 


sphere it improved to at least 20/40. The spasm 


the spasm was reduced to 5/100, but with a 


was consistently improved by tilting her head to 
the 
tilting to the 


right shoulder and occasionally improved by 


left shoulder 


Since there was thought to be significant lessening 


of the spasm with minus glasses, a pair ot 1.25 
spheres was given to the patient to use as symp 
toms indicated. She reported one year later that 


the glasses had been of equivocal benefit 


In most respects this case was typical of 
the the that 


evoked by any attention directed to the eyes 


spasms of near reflex were 
On the other hand, the case was unusual in 
being associated with twitching of the eye 
lids, and especially in being rele ved by tilting 


the head to the right shoulder 


Case 12—A 12-year-old girl had had cerebral 
palsy since birth, with resultant spasticity ot the 
lower extremities. She was of normal intelligence 
and a good student in school. She was referred for 


an eve examination because her mother and tea het 
had 


plied herself attentively 


noted intermittent convergence when she ap 


[his was associated with a 
tired feeling in her eyes, supraorbital pain, lacrima 
tion. and headache. The condition had been present 
for several months, and her teacher had thought it 


was purposetul. 


Examination of the eyes showed little or no 
esophoria most of the time but intermittent con 
vergence, miosis, and spasm of accommodation 
whenever a light was shone in her eyes of the lids 


were manipulated, or even when a threatened ges 


ture of manipulation was made. Similar spasms 
occurred when the patient was asked to look in 
tently at some object, as in reading the Snellen 


chart. When she wa asked to look eccentric ally, 
the eyes developed a spasm ot convergence, but no 
such spasm developed when the patient looked 


eccentrically in random fashion. The accommodative 


spasm amounted to 8-10 D 


Under cycloplegia the eyes were straight, and no 


spasm developed when a bright light was shone in 


the eves. but convergence was brought out by 
manipulation of the lid The patient’s refraction 
was -+1.00 sphere O.U., and visual acuity was 
20/30 


2.00 spheres, and follow 


later indicated that the 


Phe patient was given 


up observations two month 
patient had been completely and promptly “cured” 
first two to three days the 


but 


by the glasses For the 


spasm recurred when the glasses were removed 


since then no spasms have developed on removal 
of the glasses, even with strong light and manipula 
tion of the lids. Vision was then 20/20 O.U., and 
the eyes were orthophoric. The glasses were dis 


continued 

This case illustrates the paradox of spasms 
occurring with voluntary movements but not 
with movements 


random The patient de 
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veloped a spasm on command to look in some 
direction but not on haphazard gaze in the 
same direction. Thus, it is not associated with 
the movements per se but is concerned with 
some higher function in the general field of 
the psyche 

This the 


“cure” sometimes possible with minus glasses 


case also illustrates dramatic 


and cycloplegia. 


Case 13 


chief 


A 29-year-old clerical worker had as 
complaints increasing difficulty with vision 
for six months and diplopia, pain in the eyes, and 
This 
recent exacerbation coincided with working longer 
hours 


exacerbation of blurred vision for three weeks 


Examination of the eyes revealed an exotropia of 
approximately 10 degrees as long as the patient was 
1.50 sph. ; 
0.75 cyl. ax. 90), but she developed a marked 


relaxed and wearing her glasses (O.D 
O.S 
convergence, miosis, and spasm of accommodation 
whenever she focused at near or when she took off 
her glasses 
O.U, It 


veloped 


Visual acuity with glasses was 20/20 
was noted, moreover, that no spasm de 
talking but 


talked to the 


so long as the patient was 


often did occur when the examiner 
patient 

Under cycloplegia the 
found to be O.D 
cyl., ax. 90 

The 
abnormality other than that of the eyes was found 
on examination 

The was treated with sedative amounts 
of phenobarbital 


patient s 
75 sph 


retraction 
0 50 sph 


was 
0.50 


patient had numerous complaints, but no 


patient 


No follow-up was available. 


This case illustrates the fact that spasms of 
the near reflex may occur in persons with an 
exotropia, Thus, an esophoria is not, as might 
be anticipated, a prerequisite. 


Case 14—-An 18-year-old college student had a 
four-year history of intermittent blurring of vision 
This involved distance vision preferentially (as in 
viewing the blackboard) but occasionally involved 
near vision as well. The attacks of blurred vision 
were possibly associated with fatigue but were not 
known to be associated with emotional upsets 

Examination of intermittent 
quivering of the lids and an accommodation of 2% 


D. (by retinoscopy) and slight miosis 


the eyes showed 
These at 
tacks were precipitated by shining a light into the 
patient's eyes or by manipulating the lids. Between 
the attacks the patient was approximately ortho 
phoric, but during an attack the eyes showed a 10 
esophoria. Under cycloplegia the patient was emme 
tropic, with a visual acuity of 20/20—O.U. 
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The patient was given 1.00 spheres and had 
considerable relief immediately. She used these 
glasses intermittently for one year as symptoms 


indicated but permanently discontinued them then 
Follow-up observation eight years 
school 
without 


later showed she 


had gone through law and had had three 


years of law practice, further ocular or 


other symptoms 


Aside from the mildness of the spasms and 
the relief by minus glasses, this case is not 
particularly noteworthy. 

Case 15 


chief ocular complaint blurring of vision on looking 
to the had 


ocular and systemic abnormalities for many years 


A 57-year-old housewife had as the 


right. However, she had a series of 
She had had high myopia since childhood, and 15 
years previously had lost all useful vision of the 
right eye through separation of the retina. Of the 
systemic abnormalities, she had had arthritis, neph 
ritis, bronchial asthma, gastric ulcer, diaphragmatic 


hernia, and obesity. She was also suspected at one 
time of having a pituitary basophilic adenoma, but 


this diagnosis was never confirmed. 

When she was examined four years prior to the 
present study, the right eye showed approximately 
20 degrees of exotropia, and when no attention 
was paid to the patient's eyes, they moved fully and 
conjugately in all directions. When, however, the 
patient was asked to look to the right or to follow 
a moving object to the right, the eyes showed an 
extreme convergence, miosis, and pain 

There was also some 


blurring of vision, but 


whether or not this was due to an accommodative 
spasm could not be conclusively demonstrated be- 
cause of the high myopia and transient nature of 
the spasms. Looking to the left did not induce any 
such spasms 

Examination at the present time showed exactly 
the same abnormalities, with marked spasm of con 
vergence and miosis and pain on voluntary dextro 
version but not on random dextroversion 


This patient, with a plethora of general 
symptoms and a considerable number of ab- 
normalities of the eyes (high myopia, blind- 
ness in the right eye, and exotropia) devel- 
oped a painful spasm of the near reflex, 
which, curiously, occurred only when she was 
asked to look to the right. On the other hand, 
random movements to the right were exe- 
cuted fully without spasms. This observation, 
again, indicates the paradoxical dissociation 
of random and voluntary acts in producing 
the syndrome. 
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Case 16—A 


present 


29-year-old housewife had as the 


chief complaints diplopia, blurred vision, 
dizzy spells, and right retrobulbar pain 
had 


complaints and several operations 


During the 


previous several years she had a variety of 
Since the birth 
of her third child, seven years before, she had had 
“weak spells,” necessitating three months in a rest 
home. Five years previously she had had an oopho 
rectomy, bilateral salpingectomy, and appendectomy 
“for cysts and inflammation.” Two years previously 
she had right 


spells 


had a mastoidectomy, followed by 


nausea, behind 


tinnitus, headaches, pain 
the right eye, and blurring of vision 
Because of the foregoing symptoms, the patient 
had had a ventriculogram, two arteriograms, and a 
craniotomy. The last revealed no abnormality within 
the skull. The patient's symptoms have continued 
without significant change 
Examination of the eyes showed a typical spasm 
of convergence (to about 25 degrees), miosis, and 
spasm of accommodation precipitated by any man 
ipulation of the lids or by shining a light into the 
patient's eyes. Between attacks the eyes were ortho 
tropic, and the patient's vision was normal. During 
an attack the patient's vision was improved with 
5.00 spheres, but the diplopia was corrected only 
when 16A were added base out. 
For treatment the patient was given —3.50 spheres 
to wear as symptoms required 


This patient had typical spasm of the near 
reflex. It is reasonable to believe that she had 
had these attacks for some time and that the 
symptoms had played a major role in the 
exhaustive investigation to which she had 
been subjected. This case points up the im- 
portance of recognizing the entity and being 
familiar with its functional significance. 
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Registry of Interesting Cases 


It is the purpose of this section to record cases on the basis of interest only. No complete 
review of the literature is attempted and no claim for priority is implied except when spec tfically 
stated. Publication of case reports is subject to the concurrence of the Editorial Board on the 
mteresting aspects of the case. It is requested that the reports submitted be as brief as is con 
sistent with clusion of the pertinent facts, bear a title that is as specific as possible, be prefaced 
by a paragraph that states why the author feels the case is of interest and be accompanied with 
photographs whenever possible. 


DOUBLE LACRIMAL PUNCTA AND DACRYOPS 


‘| SHE LITERATURE on supernumerary puncta and canaliculi has been sur 

veyed by Duke-I:lder* up to the year 1950. These anomalies are infrequently 
reported, although they are said to be not exceptionally rare. They are found more 
frequently in the lower lid, and up to four puncta have been observed. Accessory 


Fig. 1—Right lower lid partly everted to show two lacrimal puneta 


puncta may open into the normal canaliculus or into an additional one, Other anom 
alies of the lacrimal passages, such as fistula of the sac, may be associated, and 
hereditary transmission has been recorded. Abnormal outbudding of the portion of 
the epithelial rod from which the canaliculus and punctum develop is regarded as 
the cause of these anomalies. Tiberi,’ in 1952, reported another case of double 
lacrimal puncta. Duke-Elder * and Mann * mention the rarity of congenital cysts of 
the lacrimal gland. 

In the following case two fully formed lacrimal puncta, opening into a normal 
canaliculus, were observed side by side in the lower lid; in the same eye there was 
found a cyst of the lacrimal gland, also quite probably of congenital origin 


Submitted for publication Aug. 30, 1955 
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DOUBLE LACRIMAI IND DACRYOPS 


REPORT OF CASI 

oman 61 years of age, came to the 

service of Dr. Frank E. Mallon, 
eyes, but no epiphora Her 


clinic of the Brooklyn bye 


and Kar Hospital 
on March 17, 1955, complaining 


of slight tearing of both 
past and present general medical history was not contributory 
Gross external examination showed normal eyes and ocular adnexa. There was no fullness of 
the lids. Investigation of the lacrimal apparatus in the right eye disclosed in the lower lid twe 
distinct lacrimal puncta occupying a normal anatomu 


position (Fig. 1), both opening into a 
single, normal canaliculus. Moreover, a pea-sized cyst ot the lacrimal gland appeared on eversion 
i 
of the upper lid in the same eye (Fig. 2). The lacrimal passages ot both eves were 

pl 

Phe vision of improved to 20/15 with a +0.75 « 
+2.50 spherical addition, near vision laegver #1 at 14 in. Ocular media were clear and fund 
normal in all respects 


patent 


each eye was 20/25, lax %O correction; with 


Fig. 2.—Right upper 


partly everted and globe in down and nasal gaze 
lacrimal gland 


exposing cyst of 


SUMMARY 


\ woman aged 61 presented two unusual abnormalities of the lac rimal apparatus 


of one eye: double lacrimal puncta in the lower lid and dacryops, presumably 
congenital Leonarp Krom, M.D 

and 

Jesse M. Levitt, M.D 

515 Ocean Ave 

Brooklyn 
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TRANSIENT MYOPIA IN CASE OF DERMATITIS TREATED 
WITH CORTICOTROPIN 


A physician aged 47 had had a myopia of essentially the same amount for the past six years 
A correction of —2.75 sph 0.50 cyl, ax 115 O. D. and —2.75 sph 0.50 cyl, ax 909 O. S 
gave him a visual acuity of 20/20. He has been wearing a reading addition of +0.75 sph for 
the past three years 


Ten days before he was seen for his present complaint he had contracted a severe poison ivy 


dermatitis of the face and hands, for which he had received four daily ‘njections of 20 mg. ot 
corticotropin gel and for four more days 5 mg. of hydrocortisone four times daily by mouth 
Ihe dermatitis cleared up entirely within a week. In the past two days the patient had noticed 
that his vision had deteriorated markedly. The distance was very blurry, while he could read 
with his distance glasses 

The examination was entirely negative except for a visual acuity of 20/50 O. U. with the 
present correction and an increase in spherical refraction from —2.75 to —3.75. With this new 
correction vision was 20/20 in each eye. One week later the spherical refraction had returned 
to —2.75, i. e., the original amount, and with the additional cylinder vision was 20/20 again 


An attempt to explain this temporary change of refraction can only be pure 
speculation. An increase of refraction (usually of 2 to 3D.) is not uncommonly 
observed in sudden onset or sudden deterioration of diabetes. The patient's blood 
sugar concentration, while the refraction was still at its abnormal height, was 77 
mg. per 100 cc. one and one-half hours after a light breakfast. This would certainly 
exclude the possibility of the hormonal therapy producing a latent diabetes. A 
transient myopia occurs very rarely after the administration of drugs like arsenicals 
or sulfonamides. ‘This change of refraction is believed to be caused by a sensitivity 
resulting in a ciliary spasm. It has also been reported in diseases accompanied by 
severe loss of fluids, such as typhoid or dysentery; it has the same metabolic basis 
of a disturbed salt-water balance as that occurring in diabetes. 

While the corticosteroids exert a powerful influence on the electrolyte balance, 
the patient under consideration had only a relatively small amount of the hormones 
and did not show any other signs of water retention. Signs of water retention have 
become well known early in the history of hormonal therapy, but no changes of 
refraction have ever, to my knowledge, been reported. It may be that patients 
receiving corticotropin or cortisone are usually too sick to notice a change in their 
refraction, 

The other possibility—that a toxic disturbance of the centers regulating the 
tonus of the ciliary body was responsible for the increase of refraction—-is even 
less acceptable, because contact dermatitis is a very common occurrence and no 
change of refraction has ever been reported in such cases‘ 

This case, then, is presented without diagnosis or explanation. It would be 
interesting to know whether others have made similar observations without publish 


ing them. Joun J. Stern, M.D. 


3 Hopper St 
Utica N. ¥ 


Submitted for publication Aug. 22 
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talint’s Syndrome 
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Diagnosis 
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Syringomyelia 
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Collateral Circulation Through 
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Brawn Tumors 


Treatment of Optic Neuritis 

Occult Meningiomas 

Differential Diagnosis of Op 
tic Neuritis 

Embryology of Optic Chiasm 

Ocular Signs in Temporal and Centering ot 


Occipital Lobe Tumors Hemuifacial 


Hk NEURO-OPHTHALMIC litera 
ture is large but most papers present 
nothing new Instead of preparing briet 
abstracts and an interminable bibliography, 
| have preferred to be selective and devote 
the space to significant articles. The most 
valuable papers to appear im the past year 
are those on the anatomy of the vascular 
supply of the optic nerve by Frangois, 
Neetens, and Collette, the visual fields by 
Brodie Hughes, the convergence center by 
Warwick, and pupillography in topical diag 
nosis by Lowenstein 
Submitted for publication July 1, 1955 
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Etiology of Ophthalmoplegias 


Convergence Center Myth 


Divergence Palsy 
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Myasthenia Gravis 


Ocular Complications in Neuro 
surgery 


Unilateral Blindness 
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Spasm Books 


VISUAL PATHWAYS 


licker and Standard Perimetry.-Wav 
ener and Henderson! studied 90 patients 
with both flicker fusion and standard pert 
metric methods to determine the comparative 
value of these two methods. Not all patients 
showed field defects. Information of equat 
value was obtained from both types of perim 
etry in 66 patients. Superior information 
was obtained from flicker fields in eight 
patients and from standard perimetry in nine 
patients. The authors draw these conclusions 
1. Standard perimetry is the superior method 
in detecting a very small scotoma, as that 


caused by a small localized chorioretinal 


763 


} | 


lesion or by a small lesion in the optic radia 
tion or visual cortex, The flicker bulb is sev- 
eral centimeters in size and is seen by the 
adjacent normal visual units and therefore 
ails to reveal a small scotoma. Of course, 
Hicker fields will reveal scotomata and hemi- 
inopic defects if they are larger than the bulb. 
2. Flicker fields are superior in detecting 
minimal depressions of the central area in 
retrobulbar neuritis 


that 


The authors frequently 
found subsiding central scotomata are 
no longer demonstrable by standard perim- 
still revealed by flicker fusion 


This implies that retrobulbar neu 


etry but are 
methods 
ritis is a widespread disorder and affects 
enough of the macular fibers and adjacent 


fibers to involve a central area larger than 


the size of the flicker bulb \ patient with 
mly a 2-degree central scotoma to 1: 1000 
vhite may show a more widespread depres 


ion to flicker 
helds too 


re veal 


3. In certain respects flicker 
that 


conditions 


are sensitive in they often 


cle pre 


ions in such as 


pneumonia, toxemia, hypertension, cataract, 


ind so on In such the flicker 


instances 
field defect is of less diagnostic significance 
than 1s a depression found by standard per 
imetry 1. Ilicker testing on the tangent 
creen shares the same limitations of ordinary 
tangent screen methods, that is, the inability 
to detect the far peripheral defects, such as 
temporal crescent defects, annular scotomata, 
peripheral constriction, and defects due to 
peripheral chorioretinitis, tumor, and retinal 
detachment 

Some readers may feel that these few cases 
are without stastistical significance, but one 
should regard this paper as a valuable con 
the flicker 
fields can be judged finally only by additional 
similar 


tribution because 


true value of 


studies. The future will probably 
teach us that it is not a matter of superiority 
# one method over the other but that each 
method 


has its the detection of 


merits in 
ertain types of defects, and that the two 
methods are complementary rather than com 
petitive 


Black-Light Perimetry.—The patient who 
complains of visual impairment, in the pres 
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ence ot 


20/20 acuity and no central scotoma 
demonstrable the 1: 2000 white stim- 
is a diagnostic challenge. 
and Hoyt 


with 
ulus, Harrington 
report their success in detecting 
a central scotoma in this situation by the use 
of ultraviolet radiation and luminescent mon 
ochromatic blue test objects under partially 
scotopic conditions, The scotopic peripheral 
retina is many times more sensitive to blue 
than to red or white, whereas the scotopic 
fovea 18 more sensitive to red and white and 
is less sensitive to blue. In fact, there is a 
physiological central scotoma for the 1 : 2000 
blue the 

strated in 20 normal persons 
that a 


stimulus, which authors demon 
They conclude 
elicited with the 
5: 2000 blue stimulus is definitely pathologi 


cal 


central scotoma 
kighteen cases are reported to demon 
strate the value of this techinque in the 
detection of early and minimal impairments 
the 
In most of the visual fields there 
was a central scotoma for 5: 2000 blue 


of conduction in lesions of retina and 


optic nerve 


Although I have not had experience with 


this technique, there are several points to 


discuss. 1. The fixation object was a 5 mm 
white. This size is too large and can produce 
two types of erroneous results: (a) The fix 
ation object may be larger than the scotoma 
itself (for example, a scotoma for 1: 2000 
white), and thereby the examiner fails to 
detect (b) the 
small 1 mm. test object will have to be 
brought out beyond the periphery of the fixa 


i true scotoma that exists; 


tion object before it is recognized, and thus 


it may appear to the examiner that this 
represents a central scotoma, whereas a 
scotoma does not actually exist. 2. The 


authors state that the patient cannot identify 
the blue color in this method but simply 
reports when the test object appears and dis 
appears. I do not understand, therefore, how 
the patient can be expected to see a 5 mm 
blue test object (which does not appear 
blue), or a 1 mm. white test object, super 
imposed upon a 5 mm. white fixation object 
3. In comparing their method with a standard 
tangent screen method, the authors do not 
state the details of the “standard” method 


the size of the fixation object used, nor do 
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they compare the use of blue in the partially 
scotopic eye with the use of red test objects 
in the photopic eye. 4. Finally, the reader 
should note that in the visual field of the 
right eye in their Case 6 (Fig. 9) and of the 
left eye in their Case 18 (Fig. 21) the sco 
toma for 1 mm. white is larger than is the 
scotoma for 5 mm. blue! 

Ouimine Amaurosis Drance reports the 
ase of a 20-year-old woman who had the 
sudden onset of blindness one-half hour after 
in episode of vomiting. There was no light 
perception in either eye, the pupils were 
lilated and did not react to light, and the 
fundi were normal in all details. Aside from 
vomiting, the clinical features would justify 
the diagnosis of acute retrobulbar neuritis 
Physical examination revealed an enlarged 
iterus, and the patient finally confessed she 
had taken oz. (15 gm.) of quinine as an 
abortifacient. In six days the vision improved 
to 20/30 ©. I lor 10 days the fundi and 
retinal vessels appeared normal, but on the 
llth day the dises became pale and the reti 
nal arterioles became constricted. One month 
iiter the onset of blindness the acuity was 
20/15 in each eye with some irregular 
depressions of the visual fields. The case 
illustrates that in quinine amaurosis the fundi 
and retinal vessels may maintain normal 
ippearances for as long as 10 days 

Anatomy of Optic Nerve.—Mod 
ern drugs have decreased the incidence of 
optic nerve diseases due to syphilis and other 
infections, but the increase in the human life 
span has increased the incidence of opti 
nerve involvements due to vascular diseases 
It is necessary that we know more about the 
finer anatomy of the blood supply of the 
entire visual pathway. A significant contri 
bution in the past year has been the work on 
the vascularization of the lamina cribrosa 
ind optic nerve by Frangois and Neetens.* 

\ detailed review of the literature pre 
sents the status of conflicting opinions. The 
authors injected 34 specimens with Neoprene 
latex 572 by Ashton’s technique and dissected 


the vascular network under the binocular 


before and after fixation in 10% 


formol. They emphasize that the anatom 
cal conceptions deduced experimentally are 
strongly supported by embryological and 
comparative anatomical studies. The orig 
inal paper should be consulted, but it ts 
worth while to summarize the important con 
clusions 

1. It is commonly believed that the only 
source of blood supply to the optic nerve ts 
from the internal carotid artery via the oph 
thalmic artery. Francois and Neetens, how 
ever, state that the ophthalmic artery 1s not 
the only vessel supplying the optic nerve 
\nastomoses between the lacrimal artery 
and the middle meningeal artery, and others 
derived from the external carotid system, 
and from the arterial circle of Wallis, also 
supply the optic nerve 

2. It is frequently written that the central 
retinal artery itself supplies the optic nerve 
and also that this artery anastomoses with 
the arterial circle of Zinn-Haller at the level 
of the lamina cribrosa In contrast, the 
authors maintain that the central retinal 
artery supplies only retinal tissues; it doe 
not send branches to supply the optic nerve 
and it does not anastomose with the circle 
of Zinn-Haller at the lamina cribrosa 

3. Early in its course the ophthalmic artery 
gives off a central optic nerve artery, which 
enters the optic nerve posterior to the 
entrance of the central retinal artery. This 
central optic nerve artery passes to the center 
(axial core) of the optic nerve and divides 
into a posterior branch, extending to the 
optic canal level, and an anterior branch, 
extending to the optic disc. These branches 
and their capillaries supply the axial macular 
nerve fibers (centrifugal system) The 
capillaries of the anterior branch may serve 
additionally as vasa vasorum for the central 
retinal artery, Also, the anterior branche 
of the central optic nerve artery anastomose 
with the arterial circle of Zinn-Haller and 
supply the optic nerve head 

$. Capillaries issuing from the network 
of the pia mater over the length of the optic 
nerve supply the peripheral nerve fibers 


(centripetal ystem). These arise from nu 
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merous anastomoses between the extra- 


orbital cerebral vessels 


l'rangois, Neetens, and Collette ® studied 


the anatomy of the vascular supply of the 


optic nerve by the technique of micro 


arteriography. After the injection of Heyden 


Thorotrast into the optic nerve vessels, 


horizontal 
The 


illustrations are beautiful, and their descrip 


microangiograms were made of 


and transverse histological sections. 


tions should be read. The authors found two 
basic types of vascular units: (a) The trans- 
verse units are in the form of a pentagon, 
and encircle the nerve fiber bundles as com- 
plete or incomplete rings over the entire 
length of the optic nerve; (b) the longi- 
the 
spaces in an anteroposterior direction. These 


tudinal units pass in interfascicular 
build up the pentagonal units. Collateral 
vessels branching from these two vascular 
units create an inextricable meshwork of 
capillaries which anastomose most intimately. 
The central artery and central vein receive 
their nutrition from these two vascular units, 
whose nutritive branches are often mistaken 
for collaterals of the central retinal artery. 
The authors emphasize that such collaterals 
do not exist, and that the central artery sup- 
plies only the retina, and perhaps the papilla, 
but does not supply the optic nerve 
Temporal Arteritis. 


numerous authors have reported 


In the past 20 years 
loss of 
vision associated with temporal arteritis 
(cranial arteritis; giant-cell arteritis). Since 
the ocular manifestations are not generally 
appreciated, it is well that further papers 
continue to appear. A recent excellent de- 


scription of the condition is given by 
Meadows.® 


55 years of age. After an initial period of 


The patients are usually over 


malaise and slight fever, severe pains de- 
velop in the temporal or occipital region 
on one or both sides. The scalp is tender, 
and the temporal or occipital arteries are 
About 25% of 


patients lose the vision in one or both eyes, 


tender to palpation these 


due to acute ischemia of the optic nerve 


or retina. Pathologically, the media is de- 


stroyed and infiltrated with giant cells, 


lymphocytes, and polymorphonuclear leuco 
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cytes. The intima is grossly thickened. The 
lumen is reduced to a slit 

Ixxamination should direct attention to the 
history of pain, state of the temporal arteries, 
loss of vision, and the fundus appearances 

Pain in one or both temporal or occipital 
regions, lasting from a few days to a few 
months before the loss of vision, is frequent 
It is important to know that the pain may 
be slight or absent in some cases of visual 
loss. 

At some stage of the disease the temporal 
arteries may be swollen, tortuous, nodular, 
and tender. Pulsation is usually diminished 
or absent. An apparently normal pulsating 


artery does not necessarily exclude this 
diagnosis, for in some cases biopsy of the 
artery reveals the characteristic pathological 
changes 

Premonitory visual symptoms often occur 
a day or so before the visual loss. The loss 
of vision is rapid, occurring within two 
hours to two days. Both eyes are usually 
involved, the second eye losing its vision 
either simultaneously or within a few days 
the The 


prognosis The 


after visual loss in the first eye. 


is characteristically poor. 


patients usually remain blind; infrequently, 


slight improvement occurs 

The fundus appearances are interesting. 
In most of the author’s patients the visual 
loss was out of proportion to the fundus 
The 
slight or moderate papilledema with a few 
This 


changes 


changes. findings were limited to 


small hemorrhages incongruity be- 


tween fundus and severe visual 
loss may lead to a mistaken diagnosis of 
retrobulbar neuritis ; furthermore, the fundus 
picture is not that of occlusion of the central 
retinal artery. Weeks later, optic atrophy 
ensues, 

The differential diagnosis includes occlu- 
sion of the central retinal artery, retrobulbar 
neuritis, cortical blindness, and brain tumor 
The picture of central arterial occlusion is 
uncommon in temporal arteritis. Retrobulbar 
neuritis may be mistakenly diagnosed, but 
the age of the patient is against the diagnosis 
of multiple sclerosis and is in favor of the 
The bilateral 


diagnosis of ischemic disease 
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loss of vision, loss of pupillary reactions, 


disc edema, and subsequent optic atrophy 
retinal 


lesions, and not of cortical blindness. In the 


are characteristic of optic disc and 


early stages, the history of head pain associ 


ated with optic disc edema may suggest 


brain tumor; in the later stages the history 
the 


atrophy also suggest brain tumor. 


of head pain and presence of optic 


The prominent features in the recognition 
of this condition include the head pains, 
tender temporal arteries, rapid loss of vision 
in both eyes, disc edema, and increased sedi 
mentation rate, occurring in a person over 
55 years of age. In the later stages, blindness 
with optic atrophy, and diminution or ab- 
sence of pulsation in the temporal arteries 
are diagnostic. Biopsy of the temporal artery 
may prove the diagnosis and also provide 
striking relief of pain due to the severance 
of the date 
has been ineffective 


sensory nerves. Treatment to 


| regard the renewed interest in the micro- 
scopic anatomy of the vascular supply of 
the optic nerve and disc, exemplified by the 
papers of Francois, Neetens, and Collette, 
as of paramount importance in the advances 
which will lead to an understanding of the 
type of blindness occurring in association 
with temporal arteritis and other systemic 
vascular diseases, which produce an acute 
or chronic ischemia of the cross section of 
the optic nerve at the level of the optic disé 
It is interesting, therefore, that Meadows ® 
suggests that the visual loss in’ temporal 
arteritis may be due to involvement of the 
short ciliary arteries as they take part in 
the formation of the arterial circle of Zinn 


at the nerve head. This could well account 


for the severe loss of vision accompanied 


by only slight blurring of the dises 


Opticomalacia..-This clinical picture of 


loss of vision associated with temporal 


arteritis 1s described by Kreibig,’ who refers 
Ile reports a case 
in which giant-cell arteritis of both ophthal- 


to it as opticomalacia 


mic arteries and both temporal arteries was 
found 15 days after the onset of bilateral 


loss of vision. A malacic area, 1.5 mm. in 


diameter, with complete necrosis was found 
posterior to the lamina cribrosa. He relates 
seven similar cases. In those without clinical 
temporal arteritis the diagnosis was proved 


the Lhe 


author stresses that in some cases the process 


by biopsy ot temporal arteries 
spares the temporal arteries and involves 
only the ophthalnue arteries 

Carcinomatosis of the Meninges Severe 
headaches and rapid loss of vision occurring 
age the 
main features of three patients reported by 


in women over 55 years of were 


Fischer-Williams, Bosanquet, and Daniel." 
Tenderness of the scalp was so marked in 


one case that the diagnosis of temporal 


arteritis was strongly considered. Later, 


multiple cranial nerve palsies developed 
Lumbar puncture revealed carcinoma cells 
in the spinal fluid. Necropsy revealed pri 
mary bronchial carcinoma in two cases and 
primary adenocarcinoma of the colon in the 
third 


essentially 


case. Grossly the brains appeared 
normal; a slight thickening of 
the meninges could easily have passed un 
noticed. Microscopically, however, there was 
widespread carcinomatosis of the meninges 
without the presence of a tumorous deposit 
in the brain tissue. There was a thin sheet 
of cells, often in a single layer, on both the 
arachnoidal and pial surfaces of the sub- 


The 


completely surrounded by a 


arachnoid nerves 


sheet of 


space opt were 
tumor 
cells, which penetrated along the blood ves 
sels somewhat into the nerves; the nerves 
showed severe degenerative changes. A com- 
parison of these three patients with the case 
reports in the literature suggests that this 
condition, although rare, is a distinct clinical 
and pathological entity 


the 


It is worth keeping 


in mind in differential diagnosis of 


temporal arteritis with bilateral loss of 


vision 
Visual Instability in Multiple Sclerosis 
Patients with multiple sclerosis note fluctua 
tions in their symptoms under certain cir- 
cumstances. For example, they are more 
cold hot 


Heat can aggravate existing symptoms or 


comfortable in than in weather 


induce new ones; an example is the transient 
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visual impairment occurring after a hot bath 
edmund the 


25-year-old male student who noticed visual 


and bog” report case of a 


impairment following physical exertions, 


such as taking short walks. Their case ree 
ord 
had 


connection 


revealed that 44 of 152 patients (25% ) 
imilar transient visual impairment in 
with 


excessive heat or physical 


exertion. Experimentally, the authors sub 


jected 45 patients to a hot-air bath of 55 ¢ 


for 25 minutes, and compared their symp 


toms with those of normal persons and with 


patients harboring other Heurological dis- 


eases, also exposed to the same experimental 


conditions, In a significant majority, symp 


toms and signs—nystagmus, ataxia, facial 


palsy, bulbar signs, pareses of the extremi 


ties, reflexes, sensory disturbances, visual 


impairment, ocular muscle palsies—-were in 
creased or induced by this heating procedure 
in the multiple sclerosis group, The exacer 
and 
subsided within 20 minutes after the heating 


hations occurred within 15 


minutes 
was discontinued. Fifteen of the forty-five 
patients developed transient visual impair- 
ment. No relationship was found between 
this transitory impairment and optic nerve 
lesions. The authors hypothesize that the 


visual impairment is due to transitory 
myopia resulting from edema of the lens 
capsule, but their evidence for this theory 
is extremely weak. 

Spinal Cord Tumor Simulated by Neuro 
myelitis Optica. \cute spinal cord syn 
dromes associated with acute bilateral optic 


neuritis the 


justify diagnosis of neuro 


myelitis optica. Acute bilateral optic neuritis 
without spinal cord signs does not justify 
this diagnosis but should be regarded as 
probably the primary manifestation of the 
disease, in which the spinal cord symptoms 
may develop later; cases of acute bilateral 
optic neuritis which never develop spinal 
cord signs are regarded by some authors as 
abortive types of neuromyelitis optica, On 
the other hand, acute spinal cord symptoms 
without lead to 


difficulties. Markham and Otenasek'” report 


optic neuritis diagnostic 


a most unusual case. A 29-year-old 
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developed acute spinal cord symptoms. My 
sub 
This 


a neoplasm 


demonstrated a 
block at the 


hemorrhage 


elography complete 


arachnoid level of C6. 


suggested a into 


\ cervicodorsal laminectomy revealed in 
tense swelling of the spinal cord due to acute 
myelitis. The true diagnosis of neuromyelitis 
optica was not established until three month 
later, when an exacerbation of myelitis oc 
curred, accompanied by simultaneous acute 


‘The 


one other case 


bilateral optic neuritis authors have 


found only in the literature, 
reported by Silbermann,’' in which a com 


bl k 


myelitis was found by myelography 


plete spinal subarachnoid duet 


he obulbar 


coma 


Neuritts, 


hamlin 


Uveitis, and Glau 
Cohen and ¢ report the case 


of a 27-year-old man with a history of 


sudden onset of blurring of vision in the 
The 
uveitis 


left eve most likely diagnosis was 


primary with secondary glaucoma 


and retrobulbar neuritis secondary to the 


‘| hey 


ination be done in all cases of optic neuritis 


uveitis advise that a slit-lamp exam 


to determine if it is associated with uveitis 


Retrobulbar Neuritis in Infectious Mono 


nucleosts Papillitis due to infectious 


mononucleosis has been reported, but Schec 


ter, Lipsius, and Rasansky '* relate what 
they consider to be the first reported case 
of retrobulbar neuritis as a complication of 
infectious mononucleosis. The vision in the 
right eye of a 6-year-old boy became blurred 
the 


The fundi were normal 


four weeks after onset of his illness 
\fter several months 
the vision gradually returned to normal 


O ptr Kazdan 


selected for treatment 22 


Treatment of Neuritis 


Kennedy 


and 
patients who were thought not to have a 
demyelinizing disease as the cause of their 


optic neuritis. Eleven patients were treated 
with intravenous corticotropin, and elevet 
patients were treated with intravenous killed 
bacilli. The 


superiority of one method over the other 


typhoid results revealed 
as regards duration of symptoms and_ the 
degree of visual recovery 

Occult 


comb ! 


Meningiomas 


Whit 


report three cases of suprasellar 


Birge and 
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meningioma with severe visual impairment 
as the main clinical sign. They emphasize 
that early diagnosis is the responsibility of 


the ophthalmologist, who must study the 


visual fields carefully and urge the neurolo 
gist to perform contrast x-ray studies if the 
removed betore 


has 


the advanced stages of 


tumor 1s to be 


irre parable 


visual damage occurred. Judging trom 
severe visual loss in 
their cases, it seems that the word “occult” 
is hardly appropriate 

Differential Diagnosis of Optic Neuritis 
the 


whi 


Chamlin discusses differential diag 


nosis of optic neuritis, h includes papil 
Phe differential 


diagnosis of papillitis includes papilledema 


litis and retrobulbar neuritis 


due to increased intracranial pressure, pseu 


doneuritis, drusen of the optic disc, juxta 


papillary chorioretinitis, and vascular neuro 
diagnosis of 


retinopathy The differential 


retrobulbar neuritis includes toxic amblyopia 


central angiospastic retinopathy, intrinsic 
tumor of the optic nerve or chiasm, and 
intracranial mass lesion compressing the 


optic nerve or chiasm, Closure of the central 
retinal artery or one of its branches 1s listed 
in the differential diagnosis, but discussion 
of this important condition has been omitted 
from the text. This paper is valuable because 
it presents one ophthalmologist’s opinions, 
based upon his personal experiences with 
optic nerve diseases 

Bar 


Embryology of the Optic Chiasm 


ber, Ronstrom, and Muelling describe the 
histological sections displayed in their set 
entific exhibit showing the development ot 
the human optic chiasm and its relations to 
adjacent structures. In the early stages the 
anlage of the chiasm occupies a large portion 
of the floor of the third ventricle, but in 
the adult only the posterior aspect of the 
the Hydro 


cephalus with dilatation of the third ventricle 


chiasm is related to ventricle 


produces pressure which severely compresses 


the chiasmal fibers in the early stages, but 
has little harmful effect during the later 
stages of gestation. This is another example 


that congenital abnormalities are 


more injurious the earlier they occur in fetal 


showing 


lite hus 


more complete monograph on “l:mbryology 


material is also included in the 


of the Human Eye,” by Barber 


Ocular Signs in Temporal and Occipita 


Lobe Tumors In many regions of the brain 


lesions produce sufficient neurological signs 


for clinical diagnosis; the ocular signs are 


unimportant or may provide only confirma 
the 


“Slent” areas, however 


} 


tory evidence 


neurological signs may be absent in_ the 


operable taves;: the temporal lobe Was long 
1911, when 


mportance ot 


ilent area, until 


the 


regarded a it 


Cushing pointed out 
visual field changes in the early recognitiot 


ot temporal lobe tumor It is now generally 


accepted that such tumors commonly pro 


duce the homonymous hemianopic types of 
field defect, but the question arises: Can one 
differentiate between temporal and ocetpital 


lobe 
defects 


tumors on the basis of the visual tield 
No general agreement exists con 
the 


detects, ot 


cerning the significance of absence or 


field 


and quadrantanopu 


homonymou 
dete ts, ol 


prese nce ol 
hemianopn 


congruity and incongruity, and of macular 


sparing and splitting. Further opinions 


these questions are welcome, and are ex 


pressed in an interesting paper by Edmund, 
who analyzed 208 cases of verified glioma 


196 temporal and 12 


comprising occipital 
lobe tumors. Ile purposed to obtain further 
knowledge of the course of the optic radia 
tions, to evaluate the ocular signs—espectialls 
the visual field changes-——in localization diag 


nosis, and to determine if any ocular or 
neurological signs can be related to the patho 
logical nature of the lesion 


Ile as 


investigators, who believe that a di 


in agreement with the majority ot 
ocation 
in the optic radiation oceurs in the temporal! 


1907 hy Meyer. As 1 
states that the 


as described in 
this 


lobe, 
well 


most dorsal fibers continue straight poster 


known concept 
orly to the occipital lobe in the angle betweer 
the temporal horn and the main ventric le 
whereas the ventral fibers pass anteriorly and 
downward to sweep around the lateral wall! 
of the horn before 


temporal proceeding 


posteriorly to the occipital lobe 


| 
|| 


In lobe 
found that the commonest symptom 1 
the 
papilledema and 


196 temporal tumors Edmund 
head 
clinical 
held 


jective visual symptoms are rare, but obje 


ache and commonest are 


signs 


visual defects. Sub 


ocular commen. It 3 


that 


tive signs are 


ing headache occurred 


patients without papilledenia and also in 
75% of patients with papilledema. 
115 the 
(CO%), but only 28 (24%) of these com 
\ difference 
in the degree of papilledema in the two 


fapil 


ledema occurred in of patients 


plained of visual obscurations 


eyes 1s of no value in lateralization of a 


tumor; this is in agreement with general 


opinion, Although there is no relation be 
tween the incidence of papilledema and the 
pathological type of tumor, it was found 
that papilledema was more frequently as 
sociated with malignant than with benign 
neoplasms. This is not due simply to the 
more infiltrative growth of malignant tumors, 
but appears to be a consequence of the rate 
of tumor growth, for the author found that 
two-thirds of the patients with a history less 
than 6 months had papilledema, whereas 
two-thirds the 


longer than 12 months did not have papil 


ot patients with a history 
ledema. 

(of the 196 cases of temporal lobe gliomas 
visual fields could be studied in 153 (79% ) 
a high percentage! It is significant, and may 
that 67 patients (44%) 
had normal fields. This may be due to the 
fact that the 


visual fibers as the compressible ventricle 


appear surprising, 


tumor merely displaces the 


yields ahead of it, thus preventing compres 


sion of the visual fibers. Eighty-six patients 


(56%) had homonymous hemianopic types 


of defect, as follows 


Homonymous hemianopia 


34% 
With macular involvement 5% 
With macular sparing 29% 
Superior quadrantanopia 


Inferior quadrantanopia 


Thus, the most important ocular sign in 
temporal lobe tumors is a visual field defect. 

Authors differ in their experiences re- 
garding the types of field defects caused by 
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lobe The 
reliability of their reports is influenced by 
The 
of the lesion is less accurate when obtained 
the 


temporal occipital tumors. 


two factors: (a) anatomical location 


only from operative findings, and 1s 
more accurate when determined at necropsy, 
and (b) a tumor may arise in the temporal 
lobe and infiltrate to surrounding regions, 
it arise elsewhere and extend into 


lobe 


in 


or 
the 


may 


Edmund has wisely 
the 


located solely, or mainly, in the temporal or 


temporal 


selected cases which tumors were 


occipital lobe. To determine whether there 


is a relation between the visual field defect 
and tumor location, he divided the temporal 
lobe tumors into four groups: (a) anterior 
group, anterior to the temporal horn ; (b) 
lobar group, in the same area as the temporal 
horn, (c) posterior group, posterior and 
inferior to the temporal horn, and (d) total 
group, in the entire temporal lobe. On this 
that field 


increasing frequency as the tumors are situ- 


basis he found defects occur in 
ated more and more posteriorly. Thus, field 
the 
group and in 54% of the posterior group 
\lso, the 


ventricle produce field changes more fre- 


25% 


defects occurred in 25% ot anterior 


tumors involving the walls of 
quently than do tumors without relation to 
the walls 

(Of 12 cases of occipital lobe tumors, fields 
could be studied in only 9, but all 9 cases 
showed complete homonymous hemianopia ; 
+ had macular sparing, and 5 had macular 
splitting. Although other authors have found 
fields to 20% 


tumors, Edmund found complete hemianopia 


normal in 5¢ of occipital 
in 100% of his cases. No instance of quad 
rantanopia was found in this group 


The 
the types of field defect and the pathological 


author found no relation between 
nature of the lesion. Nor did he find incon 
gruity to be of value in localization 

Surely the time has arrived, on the basis 
of reliable clinical and pathological studies, 
when we can discard once and for all the 
theory of double representation of the macu- 
lar areas in the visual cortices. Hlomonymous 
sparing of the macular area is the result of 
widespread representation of the homony- 


interest 
in 75% Of 
: 
q 
1% 
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the macular the 


unilateral striate area 


mous halves of areas in 
Total excision of one 
occipital lobe produces homonymous hemi- 
anopia with macular splitting 

in itself, is not a mani- 


the 


Macular sparing, 


festation of the location ot lesion, but 


simply represents the degree of involvement 


of the macular fibers at any level. In other 


words, either macular sparing or macular 


splitting can occur in lesions of the optic 


tract, or optic radiation, or visual cortex 


In the anterior part of the temporal lobe 


the upper and lower visual fibers are spread 
out and are 


separated by the intervening 


macular fibers; in this region, quadrantano- 
pia and macular sparing are common. Some 


what more posteriorly the optic radiation 


is arranged more compactly; a lesion here 
produces macular impairment earlier and is 
less likely to produce quandrantanopia. Still 
further posteriorly, in the visual cortex, the 
fibers again spread out over a larger area 
macular fibers are widely 


and the repre 


sented; here, macular vision is spared until 
advanced stages of the tumor 
Bilateral 


Reese 


Hfomonymous Tlemianopia 

‘reports 16 cases of bilateral homony 
mous hemianopia occurring in association 
such as anoxia due to re- 


with conditions 


spiratory difficulties, ventriculography, vas 
cular obstruction, blood transfusion reaction, 
and head injury. Varying degrees of visual 
recovery ensued, although some patients re 


The 


pairments are regarded as due to lesions 


mained blind permanently visual im- 


involving the suprachiasmal pathways. Visual 


field charts are not shown; furthermore, 


the localization of the lesions were not con- 
vincingly suprachiasmal in all the cases 
For example, in Case | the optic dises be 
came extremely pale. In Case 3 there was 


edema of the disc and retina in each eye, 


and in Case 7 the visual loss was in one 


eye only. The paper serves to remind us 
again that the visual pathways are vulner- 
able to nutritional impairment, but it offers 
little in regard to the exact localization of 


the lesions. 


In cases of bilateral homonymous hemi 


anopia it is uncommon for the mght and 
left homonymous defects to develop simul 
Such simultaneously 


taneously occurring 


defects have only rarely been attributed to 
the 
basilar artery occlusion ts rare and is usually 
fatal. Kearns, Wagener, and Millikan *! re 


port three 


occlusion of basilar artery, because 


patients leach experienced sud 


den, simultaneous onset of ilateral homony 


mous hemianopia, clinically diagnosed as 


basilar artery occlusion. This diagnosis was 


confirmed in one case at necropsy, which 
revealed a thrombus in the basilar artery 
and infarctions in the pons and in’ both 


justified in 
bilateral 


hemianopia, when accompanied 


occipital lobes. This diagnosis ts 


a case of sudden, simultaneous 


homonymous 


by brain stem sign uch as internuclear 


ophthalmoplegia, nystagmus, and long-tract 
signs. The patients are usually subjectively 


unaware of their severe visual loss 


Diagnosis of Malingering 


| he ophtl al 


mologist occasionally suspects patient's 
frum 
finds this difficult 


Sproule and Havener * 


alleged visual loss in one eye to be 
tional in nature, and yet 
to prove 
the 


proved the functional nature of unilateral 


employ 


tangent screen and frequently have 


is examined alone on 
the fields 


Functional 


visual loss. Each eye 


the tangent screen. Then are 
determined with both eyes open 
losses are characterized by changes such as 
field the 
alleged defective eye, or by the inability to 
blind 
the 


Illustra 


homonymous loss on side of the 


demonstrate the previously elicited 


spot in the normal eye, or by loss of 
normal field when tested binocularly 
tive fields are shown 

The Visual Fields; A Monograph.-lt is 
a pleasure to call attention to the superb 
fields by Brodie 


monograph on visual 


Hughes.** It relates his personal expert 
ences and opinions gained from employing 
the principles and methods of quantitative 
perimetry in the examinations of thousands 
of personal cases. All visual fields depicted 
were determined by the author, who makes 
the significant statement that “if full benefit 
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is to be obtained the tests must be carried 


out by oneself and not delegated to an 
Most textbooks of 


devote their major attention to field defects 


issistant.”” perimetry 


produced by strictly ocular diseases and 
apportion only a small section to neurological 
liseases. Hughes’ book is unique, as it deals 
primarily with the field defects encountered 
in neurological and neurosurgical conditions. 

The field 


with the locations of the pathological lesions 


defects have been correlated 
observed at operation or at necropsy. Gen- 
erally, it is that field 


of value only in localization diagnosis, but 


believed studies are 
Hlughes cites instances in which the charac 
teristics of the fields suggest the pathological 
nature of the lesions. 

The 


text is written in a clear, concise, 


ind refreshing style. The bibliographical 
references have been selected with care 
Hughes’ construction of the visual island 


differs from Traquair’s classic; it gives a 
truer concept of the island and more easily 
explains the mechanism of field depressions 
The fields are recorded on the Cushing- 
Walker chart, still the 
most excellent form, Valuable practical sug- 


gestions 


type of which is 


are given for the technique of 


recording. The isopters have been deter 
mined on both the perimeter and tangent 
screen, enabling one to evaluate each method 
ne disappointment is that the visual acuity 
is not stated on the field charts 

Regarding Meyer's loop, Hughes con 
ludes that, although there is 
looping of the ventral fibers, 
that 


some forward 
it 1s probable 
they do not extend as far anteriorly 
is the tip of the temporal horn, This conclu 
sion 1s supported by cases in which no field 
defects resulted following excisions of the 
tip of the normal temporal lobe as performed 
for psychomotor epilepsy and for gaining 
access to middle fossa lesions 

The establish 
itself as a classic and is a most welcome addi 
tion to neuro-ophthalmic literature. 


book should immediately 


HIGHER VISUAL DISORDERS 
Balint’s Syndrome._-Heécaen and de Aju- 


as three cases of the 


riaguerra 
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1909 by 


characterized by three features: 


Balint. It 1s 
(a) Psychic 


drome described in 


paralysis of visual fixation. “Psychic” is 
used in the sense that ocular motility 1s 
normal when higher psychological functions 
involved 


are not Two phases are distin- 


guished. First, the inability to look toward 
a point in the peripheral visual field; this 
wandering of visual fixation in search of the 
object is followed by the second phase, of 
secondary fixation once the object has been 
met by chance. The most striking feature 
is the inability to shift from a point of 
fixation. This locking, or spasm, of fixation 
as an isolated symptom, is fairly common 
hut is a secondary, and not a primary, dis 
turbance. (b) Optic ataxia. Tests reveal 
the inability of the patient to execute co 
ordinated voluntary movements in response 
to visual stimuli. For example, the patient 
extends his hand in the wrong direction 
when attempting to grasp an object; by slow 
cautious, disjointed movements the hand 
finally touches the object. This is in contrast 
to the tabetic, who partly corrects his ataxia 
when permitted to employ his sight instead 
of his defective proprioception, whereas in 
talint’s syndrome the inability to contro] 
movements visually is aided by propriocep 
tive control. (c) Disturbance of visual at- 


tention. Attention is normal for nonvisual 
stimuli, but there is general impairment of 
Although the 


absolute visual field is normal, only the most 


attention for visual stimuli 


prominent stimuli reaching the macula are 
seen by the patient. lor example, a patient 
may see the tip of his cigarette but not 
the flame of the nearby match 

Heécaen and de Ajuriaguerra consider 
their three cases to be instances of Balint’s 
syndrome; the characteristic features are 
not marked, but are sufficiently distinct to 
differentiate the cases from those of simple 
spasmodic fixation. From their cases and 
others in the literature the authors believe 
that 


form, indicates that the lesion is_ bilateral, 


Jalint’s syndrome, even in its minor 


and that it constantly involves the parieto- 
occipital regions 


Necropsy revealed bilat 


|| 
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eral parieto-occipital lesions in two of their 


‘ases. It is interesting that in their non 
necropsied case the visual fields showed a 
the 


from both superior and inferior extremities 


defect encroaching deeply on midline 
of the vertical meridian, but sparing foveal 
vision. This defect is typical of a bilateral 
occipital lesion, interhemispheric, as was 
pointed out in 1954 by Dubois-Poulsen and 
Magis.** 

Cogan and Adams ** point out that Balint’s 
motor 


syndrome and ocular apraxia de 


scribed by them in 1953 *? are probably one 
and the same syndrome; this would bring 
the total number of reported cases of this 
entity to 10 of the acquired variety and 4 
of the congenital variety.”* 

Visual Hallucinations of Sel| 


or hallucinations of one’s self, is uncommon 


\utoscopy, 


Dewhurst and Pearson ** report three cases 


in association with organic brain lesions 
\ 46-year-old man had a subarchnoid hemor 
rhage complicating malignant hypertension 
His “double” image appeared solid, as if it 
were a mirror image, and usually repeated 
the actions of the patient. At night the image 
would undress and lie down in the next 
room. It never said anything, however. The 
patient was well aware that this was only 
had persisted sO 


onstantly that the patient drew up a chair 


a hallucination, but it 


for his image when he visited his physician 
\ 62-year-old man had a glioblastoma in 
the left temporo-parietal region, revealed by 
biopsy. Three weeks later the patient saw 
images of himself “as if looking in a mirror.” 
\ 57-year-old man developed autoscopy 13 
years after a piece of shrapnel had lodged 
The 


mechanisms are discussed, and the authors 


in his right temporal lobe theoretical 


suggest that autoscopic hallucinations occur 
highly 


visual memory sense of their corporal being 


only in persons with a 


developed 


Psychogenic Ocular Symptoms. —Gittord 

emphasizes that a knowledge of psychiatry 
is necessary and of immense value to any 
physician, and defends this advice by citing 
stories 


The 


interesting culled from) nonmedical 


literature self-destruction of vision is 


related in the myths of Oedipus, Noah, Lady 
(sodiva, and in the Gospel according to St 
Matthew. IHlysterical blindness, psychoso 
matic ocular diseases, and other ophthalmic 
manifestations provide interesting reading 

PAPILLEDEMA AND INCREASED INTRACRANIAI 


PRESSURI 
Intracranial Hypertension Without Local 
icing Signs Phe ophthalmologist, neurolo 
gist, and neurosurgeon occasionally encoun 
ter a patient with papilledema and increased 
intracranial pressure, but without localizing 
neurological signs. The ophthalmologist ful 
fills his obligation by excluding simulating 
conditions, such as papillitis, juxtapapillary 
choroiditis, drusen of the optic dises, and 
that 
true papilledema can occur without localizing 
The 


quently referred to as “serous meningitis.’ 


pseudopapilledema; he should know 


neurological signs condition is fre 


terg, Rosomoff, Aronson, Silbermann, 
and Pool *! surveyed 2000 cases in which 
had 
heen performed for suspected intracranial 
238 of had 


cranial pressure (evidenced by papilledema 


ventriculography and/or craniotomy 


tumors; these increased intra 


or cerebrospinal fluid pressure over 250 mm 
of water) without localizing signs. The final 


diagnoses were arranged in four groups 


(a) lLateralized mass lesions were re 


vealed in 117, or 49%, of the cases; 99 were 


supratentorial, and 18 were cerebellar 


(b>) Midline obstructive lesions involving 


the third and fourth ventricles were found 


in 62, or 26%, of the cases 


(c) Miscellaneous lesions accounted for 
32, or 14%, 
tension, hypoparathyroidism, and tubercu 


No diag 


of the cases; & included hyper 


lous and Cysticercus meningitis 


nosis was possible in 24 cases 


(d) Intracranial hypertension of unknown 


cause (“serous meningitis’) accounted for 


27, or 11%, of the cases. Nineteen were 


young females; three had venography which 
thrombosis of the 


revealed no evidence of 


superior longitudinal sinus 
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Thus, the authors discovered lateralized 


mass lesions or midline obstructive lesions 


in 75% of their cases of increased intra 


cranial pressure without localizing signs 
crani 


by employing ventriculograpiy and 


otomy. This is an excellent ilustration of 


the necessity for complete investigation in 
these 


Cases, despite the neyative clinical 


examination; it also exemplifies the com 
petition the ancillary methods of examina 
tion are ollering to the clinical examination. 

‘nother excellent paper on this subject 
is that of loley,** who reviews the literature 
and analyzes his personal cases. Since the 
the 


has been defined more precisely, based upon 


advent of syndrome 


ventriculography 
the cardinal radiological finding of a normal 
ventricular system. His criteria for the diag 
nosis of “benign intracranial hypertension” 
include visual obscura 
(b) 
intact cerebration ; (¢) bilateral papilledema ; 


(a) headaches and 


tions, which are common complaints ; 


(d) no localizing neurological signs; (@) no 
systemic hypertension or other systemic dis 
eases which can produce papilledema; (f) 
objective evidence of increased intracranial 
pressure (other than papilledema), such as 
increased lumbar puncture pressure, radio 
logical signs of increased pressure, or high 
dural tension at the time of ventriculography ; 
(gq) cerebrospinal fluid of normal composi- 
tion but under increased pressure, and (h) 
norma! ventriculograms. 

Various names given to this syndrome 
include serous meningitis, pseudotumor cere 
bri, tumor equivalent, toxic hydrocephalus, 
otitic hydrocephalus, hypertensive menin- 
geal hydrops, intracranial pressure without 
tumor, and so on, 

Thrombophlebitis of the dural sinuses is 
commonly cited as the cause of this syn- 
drome; such cases have been termed “otitic 
hydrocephalus.” In an analysis of 46 cases 
from the literature, Foley concluded that 
there is no satisfactory evidence that mural 
thrombophlebitis of the superior longitudinal 
sinus is responsible. The data do suggest, 
however, that thrombosis of the lateral sinus 
is the important factor, although this alone 
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does not produce the syndrome. In addition, 
the lateral sinus involved must be the major 
sinus; also there must be cerebral edema 


The 


since the 


term “hydrocephalus” is erroneous, 


ventricles are normal, or even 


smaller than normal, in size. 


It is significant that prolonged intracranial 
hypertension with a normal ventricular sys 


tem occurs more commonly without than 


with a history of otitis media. Sixty non 


otitic cases in the literature were also 


analyzed by the author and found to present 
general features similar to those of the otiti 
that 


principally in females, usually in their early 


cases except the nonotitic type occurs 


teens or early 20's. Numerous causes have 
heen suygested but none have been proved 
Vision tends to fail_earlier in this type than 
in papilledema due, to brain tumor. There 


is little, if any, evidence to suggest that 


lhe 
deep subarachnoid space found at craniotomy 


dural sinus thrombosis is responsible 


is an artefact; therefore, the term “menin 
geal hydrops” is incorrect. 

Foley divided his 60 personally observed 
cases in three groups: 

(a) 
of the 


cause 


The otitic type, in which thrombosis 
major lateral sinus is the probable 
11 cases 

(b) The type following mild infections 
and mild head injuries, affecting young 
males and females equally: 16 cases 

(c) A larger group, without a history of 
infection or injury, occurring almost exclu- 
sively in women, particularly in the fourth 
dec ade 31 cases 

The syndrome subsides after one month 
to three years. The frequent visual impair 
ment ensuing in this condition will be dis- 
cussed by the author in a later paper. 

Zuidema and Cohen ** review the records 
of 80 patients with this syndrome of “pseudo- 
three 


(a) Those with actual brain tumor 


tumor cerebri’ and classify them in 


xrovips 
but in whom the tumor is not yet revealed 
by existing methods of diagnosis; the correct 


diagnosis is made only by conscientious 


follow-up during the next several months. 


(b) Those with dural sinus thrombosis, 


= 


thy, 
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usually associated with an upper respiratory 
infection; dural sinus venography may pro 
vide helpful information in diagnosis in the 
future. (c) The remaining patients have 
“idiopathic” intracranial hypertension, and 
follow-up observations reveal that their 
long-time prognosis is good. The authors 
emphasize that this diagnosis should be one 
of exclusion, and be made only after ex- 
haustive diagnostic procedures have been 
done. 

Lumbar Puncture in Patients with Brain 
Tumor To determine the frequency of 
untoward reactions in patients with brain 
tumor on whom a lumbar puncture had been 
performed, Lubic and Marotta “* reviewed 
401 cases of histologically verified brain 
tumors in which lumbar puncture had been 
performed prior to air studies, arteriography, 
or surgery. Only one patient showed evi- 
dence indicating an untoward effect (death ) 
of the puncture. It is difficult to understand 
their figures. They found obvious papil- 
ledema in 46, or 12%, of the cases. How- 
ever, 127 patients (32%) showed increased 
intracranial pressure (over 190 mm. of 
water) ; 33 of these 127 cases had obvious 
papilledema. From this it appears that 94 
patients (23%) harboring brain tumors had 
increased intracranial pressure without papi! 
ledema! The authors imply that lumbar 
puncture in the presence of increased intra 
cranial pressure is not as dangerous as 1s 
generally believed, and that it should be 
done if knowledge of the composition of the 
spinal fluid will contribute to the differential 
diagnosis. It appears that, if lumbar pun 
ture is truly dangerous in the presence of 
increased intracranial pressure, the optic 
discs are poor indicators of this risk, since 
100 of their patients (25%) had elevated 
pressure without obvious papilledema. 

Craniosynostosis.—-Advances in the neuro- 
surgical treatment of craniosynostosis have 
resulted in increasing alertness in the detec- 
tion of these cases in the early stages, when 
surgical intervention can be effective in 


relieving the increased intracranial pressure, 


thereby preserving vision and other cerebral 


functions. Cases of premature closure of 
the cranial sutures have been reported in 
siblings and in successive generations im 
families but such reports are few. French 
and Suechting “° report two cases, a brother 
and a= sister, to emphasize the possible 
familial occurrence of this deformity. It 1s 
interesting that the diagnosis was made in 
the 6-week-old girl because the mother 
insisted that x-rays be taken, since the older 
son had had the same condition, 


MOTILITY AND LIDS 


I:tiology of Ophthalmopleguas Rucker 
presents an interesting analysis of 282 cases 
of ophthalmoplegia. It is consoling to read 
that the cause was not determined in 25% 
of the patients. lighteen per cent were due 
to head injuries; 19% were attributed to 
occlusive vascular disease, as evidenced by 
the presence of hypertension or arterio- 
sclerosis; a few had diabetes. Seven per 
cent were third nerve palsies due to aneu- 
rysms of the circle of Willis. In  ophthal 
moplegia due to brain tumor the sixth nerve 
was the most frequently affected nerve; un 
commonly did brain tumor cause third or 
fourth nerve palsy. Multiple sclerosis was 
the cause of sixth nerve palsies in 4% of 
the cases; in no patient did it affect the 
third or fourth nerve. 

Unilateral Palsy of Elevation.—An inter- 
esting condition is that of palsy of elevation 
of one eye, with or without ptosis. These 
cases are usually considered to be congenital 
in origin, and nuclear or infranuclear in 
type, but they may be acquired and supra 
nuclear in type, as described by Bielschow 
More recently, Balbran and Norbis 
report 10 cases of umilateral paralysis of 
the elevators (superior rectus and inferior 
oblique muscles) considered to be of the 
supranuclear type. For anatomical reasons 
a nuclear lesion is unlikely, since this would 
require the lesion to affect selectively only 
the portions of the third nucleus complex 
corresponding to the superior rectus and 
inferior oblique muscles, without affecting 


the remainder of the complex, An infra 
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nuclear lesion is unlikely, since this would 
require selective involvement of nerve fibers 
supplying only these two elevator muscles 
\n orbital lesion is improbable, since the 
fibers innervating the superior rectus muscle 
pass wih those supplying the levator muscle 
in the superior division of the third nerve, 
and the fibers innervating the inferior oblique 
pass along with those supplying the inferior 
rectus, medial rectus, sphincter, and ciliary 
muscles in the inferior division. On the other 
hand, clinical evidence 


supports a supra 


nuclear localization. Voluntary, command, 
and attraction movements are paralyzed, but 
a positive Hell’s phenomenon is present: 
The examiner, as he separates the eyelids 
at the same time that he requests the patient 
to close his eyes, observes an upward devia 


This 
integrity of the 


tion of the apparently paralyzed eye 
phenomenon proves the 
peripheral neurone from the nucleus to the 
muscle. A positive Bell’s phenomenon was 
observed in 8 of the 10 cases. 

The 


} years in seven cases, in which one must 


age of onset varied from birth to 
conjecture whether the palsy was congenital 
or acquired, The authors report, however, 
three cases of acquired paralysis occurring 
at ages 12, 39, and 40 years. This demon 
that 


congenital! Iurthermore, in most cases the 


strates this condition is not always 
lid droops to follow the hypotropia of the 
affected eye, producing the manifestation 
of a pseudoptosis. Frequently, this pseudo 
ptosis is mistaken for a true ptosis, and the 
elevator palsy 1s overlooked. 

Myasthenia Gravis,—- Numerous papers 
have been published in the past several years 
concerning new drugs employed in the diag- 
nosis and treatment of myasthenia gravis 
\ few 


ophthalmologist up-to-date on the present 


have been selected to bring the 
status of the subject. 

In 1950 Mack arlane, Pelikan, and Unna 
first reported the beneficial effect of the 
intravenous use of edrophonium (Tensilon ) 
chloride in a child with myasthenia gravis 
Fensilon is 3-hydroxyphenyl-dimethylethy! 
ammonium chloride, and is one of the quater- 
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nary amimonium salts shown to exert a direct 


stimulatory effect on the neuromuscular 


junction. It is more potent at this junction 


than it is at other cholinergic sites and is 


therefore unaccompanied by undesirable 
cholinergic effects 
In 1952 Kaplan 


scribed a new diagnostic test for myasthenia 


Osserman and 
yravis, consisting of the intravenous admin 
istration of 1 cc. (10 mg.) of edrophonium 
chloride. Increase in muscular strength and 
elevation of the ptotic eyelids occurred rap 
idly, often within 30 seconds, and usually 
within 2 minutes. The drug is of little value 
in treatment, since its effects are transitory, 
due to its rapid excretion. 

Westerberg, Magee, and Shideman "in 
1953 found edrophonium to be effective in 
alleviating myasthenic symptoms, but its 
transitory effect limited its value in daily 
treatment. Oral ingestion is also ineffective 
In 1947 pyridostigmine, or Mestinon, was 
reported. Westerberg and Magee * evalu 
ated this drug in 22 patients. Twenty-one 
of the patients preferred pyridostigmine to 
neostigmine because the duration of its bene 
ficial effects was longer, and particularly 
because the muscular strength was main 
tained on an even level without the necessity 
of frequent rest periods to regain strength 
\nother advantage was its decreased toxic 
ity and absence of muscarinic effects. 
call the 


ophthalmologists to the 


Boruchoff and Goldberg ** atten 


tion of use of 


edrophonium in diagnosis and report the 


case of a 17-year-old boy who had ptosis 
and paralysis of the lateral and medial rectus 
muscles of each eye. The test with neostig 
Within 
one minute after the intravenous injection 
of 1 ce 


mine (Prostigmin) was equivocal 


(10 mg.) of edrophonium chloride 
the patient could raise his eyelids and the 
muscle movements were normal except for 
persistent paralysis of the left medial rectus 
muscle. The effect disappeared after five 
minutes 

Duke-Elder ** 


convergence 1s unl 


Convergence Center M yth. 
states, “A center for 


versally admitted and the assumption of 


4’. A. 
| 
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(1918) that 
Perlia’s nucleus is generally accepted.” 


srouwer this is situated in 

Those of us who are repulsed by the con 
cept of “centers” for functions in the brain 
welcome the refreshing and excellently writ 
ten paper by Warwick,*® who attacks the 
for with 


concept of a center 


the 


convergence 
The paper 
should be required reading and is one of the 


blows it so well deserves. 
finest contributions to neuro-ophthalmologic 
literature in the past year 

In 1899 Perlia and Bruce independently 
described a median group of cells between 
the right and left oculomotor nuclei, but 
neither attributed any specific function to tt 
In 1891 Knies initiated the idea that Perlia’s 
nucleus is a mediating for 


center con 


vergence, In 1918 Brouwer concluded that 
only of 
His 
scheme of the oculomotor nucleus complex 
1926 by Clark, 
the Perlia’s 


nucleus in some primates having binocular 


Perlia’s nucleus is characteristic 


animals capable of binocular vision 
criticized in 


was LeGros 


who contrasted absence of 
vision with its exuberance in other mammals 


1943 
difficulty in 


vision. In 
had 


distinguishing a nucleus of 


not possessing binocular 


Crosby and Ilenderson 


Perlia in man 
or monkey. Despite these and numerous 
the 


anatomically and functionally, persists as a 


other criticisms, convergence nucleus, 
feature in standard neurological and oph 
thalmological literature 

hundred 
100 monkeys, 2 


chimpanzees, and 3 humans and some human 


Warwick examined several 


tions of each midbrain of 
fetal brains to provide topographical and 
experimental data 

Topographical study of the histology of 
the third nucleus complex showed that the 
usually absent 
in the monkey and confirmed the poor de 


median nucleus of Perlia is 
velopment of this feature in the chimpanzee 
ind man, despite the possession of binocular 
function in all three forms 

Experimental observations were based 
upon the study of midbrains of 95 monkeys 
in which various branches of the oculomotor 
nerve were severed in the intracranial and 


intraorbital 


cavities 


Ixtirpation of the 


medial rectus muscle, to determine the locus 
of its motor pool, regularly produced retro 
grade degeneration in the ipsilateral ocu- 
lomotor nucleus; the changes were confined 
to the ventral subdivision, and in no case 
were they observed in the paramedian groups 
or any other part of the oculomotor complex 

Phe experiments revealed that when a 
central nucleus of Perlia does exist its nerve 
cells are not internuncial and therefore can 
not constitute an integrative center, In the 
monkey, the cells contribute fibers to the 
third nerve, but they innervate the superior 
rectus muscle, and to a lower degree the 
inferior oblique muscle, and do not innervate 
the medial rectus muscle. Previous studies 
by Warwick in 1953 showed that the nerve 
cells innervating the superior rectus muscle 
are located in the paramedian zone of the 
contralateral oculomotor nucleus, and_ the 
main motor pool of the inferior oblique lies 
in the lateral oculomotor mass 

Regarding the parasympathetic pathways 


did 


nucleus of 


ganglionectomy 
the 


ciliary not produce 


changes in central Perlia 
and lesions of the preganglionic axones pro 
duced changes only in the Edinger-Westphal 
and anteromedian nuclei; these are distinct 
from Perlia’s central nucleus 

In an exciting discussion, Warwick de 
nounces the elaborate array of “centers” 
invented to explain ocular motor abnormal 
ties. Pathological and clinical evidence for 


such centers has never been convincing 


Phe custom of regarding ocular motions as 
occurring in geometrical directions, pet 
formed by the yoking of pairs of muscles 
is oversimplified, All 12 extraocular muscles 
participate simultaneously, though in vary 
ing degrees, in any binocular movement 
The rapidity of movement, the complexities 
of variations in tension in each muscle, and 
the precision with which conjugate, con 
vergent, divergent, and torsional movements 
are performed cannot conceivably be con 
trolled by simple centers. The delicacies of 
binocular vision are learned after birth, wit! 
use and experience, and are perfected in 
partnership with the development of vision 


It is reasonable, therefore, to believe that 
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ocular motility is organized, at least in part, 
at cerebral levels and not alone on nuclear 
midbrain levels. 

It convergence 
been singled out from the rest of binocular 


is also curious that has 
activity and assigned a center. Even if such 
a center does exist, it must be subservient 
to cerebral influences, and in this sense a 
convergence center assumes even a smaller 
initiator of eye 
it difficult to 
a median, unpaired midbrain center 


role as an movements. 


furthermore, is understand 
why 
for control of a bilateral function should be 
postulated for convergence, and yet not for 
other bilaterally organized functions, such 
as mastication, walking, speech, and the like ; 
troca’s area, though unpaired, is at a cortical 
level. (There are no centers for gaze up 
and to the right, gaze down and to the left, 
and so on.) 


The term “nucleus of convergence” signi- 
fies a degree of integration and of mutual 
control of 


which be 


of 
neurones and is contrary to neurological 
precept. As Warwick states **: 


fine synergy cannot 


expected from a group lower motor 


To look therefore at mesencephalic levels alone 


for a supposedly autonomous centre controlling 


convergence, which may justly be regarded as the 
ultimate of 


unphysiological 


perfection binocular moveme it, 
It that 


in the convergence centre a notion originally con- 


is 


basically have 


seems we 
ceived on meagre grounds and perpetuated with 
little critical evaluation of its implications. By its 
superficial attractiveness, and the nebulous terms 
in which it is usually framed, this hypothesis has 
evaded the onslaught of much adverse criticism, 
to survive as an interesting example of neurological 
mythology 

central 


Hle concludes that the nucleus of 


Perlia cannot be considered a “center” for 
convergence in any meanings of the word. 
In view of his data, and those of previous 
workers, the author concludes that “little 
basis remains for further perpetuation of 
this old and ill-conceived idea.” 

Divergence 
(or, palsy ) 
discussed in an informative paper by Lyle.** 


Palsy. insufh- 


better, 


Divergence 
ciency divergence is 
Subjectively, the only symptom is the sudden 
onset of diplopia for distance; single vision 
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is present in the reading range. A thorough 
examination of 


essential to arrive at the correct diagnosis. 


the ocular movements is 
This condition must be differentiated from 
bilateral 


abducens nerve palsy, internuclear ophthal- 


convergence spasm, unilateral or 
moplegia, myasthenia gravis, ocular myopa- 
thies, and thyrotoxic ophthalmoplegia. Di- 
vergence palsy can be caused by a variety 
of pathological lesions—traumatic, viral, vas- 
cular, neoplastic, and toxic 
The 


should be treated, of course, but the ophthal- 


involving the 


midbrain or pons. causative lesion 
mologist can help the patient temporarily or 


permanently by prescribing Grab-Front 
prisms, base out, to be worn for distance 
only, or bifocals with the prismatic correc- 
tions in the upper segments only. Occasion 
ally it is necessary to resect the lateral rectus 


muscles. Five typical cases are described. 


Centering of Eyes.—Conventional classi 
fications of the binocular movements seldom 
mention one type of action, namely, the 
centering of the eyes to the midposition 
regardless of the location of the globes prior 
to the movement. This midpositioning phe- 
nomenon, or centering of the eyes, is dis- 
cussed in an intriguing paper by Bender, 
Teng, and Weinstein *’ on the basis of ex- 
periments performed by stimulating various 
parts of the brains of cats and monkeys 
with the Horsley-Clarke stereotaxic tech 
nique. 

(cular midpositioning results from stimu 
lation of many areas close to the midline, in 
the paramedian zone, in the diencephalon, 
mesencephalon, pons, medulla, and in many 
portions of the cerebellum, and in portions 
of the frontal and occipital cerebral regions 


The authors believe that the phenomenon 


should be interpreted as a patterned con- 
jugate eye movement, as the horizontal and 
vertical conjugate movements are regarded. 
If this is so, interesting questions arise 
Hlow would irritative or paralytic states of 
this midpositioning function be manifested ? 
Perhaps the attacks of staring and eye 
centering observed in petit mal represent the 


irritative manifestation. [low would paralysis 


of the evye-centering function manifest itself 


Perhaps the ocular divergence or dritting 


observed in sleep, and 


\nother 


anesthesia, coma 1s 


due to lack of eye centering possi 


bility is the unilateral or bilateral nystagmus 


occurring on forward this condition 


} 


paze 
las never yet been explained 


Hlemifactal Spasm.—Greear * reviews the 


literature on hemifacial spasm and reports 


two cases and his treatment of them. Hemi 


facial spasms may be caused by many central 
nervous system lesions or may follow re 
covery from facial paralysis, but in most 


ases the cause is unknown. These primary 


iemifacial spasms occur only in adults and 


ire usually unilateral; they are irregular and 
intermittent, almost always involve the eye 
attack all the 
of the face are in either 
state The 
the 


unable to prevent or stop the 


lids, and at the height of the 


muscles of one icle 


a clonic or a toni of contraction 


patient feels no compulsion to make 


movement, 1s 


spasms voluntarily, and cannot reproduce 


them voluntarily 


The spasms may persist 
in sleep, thus differing from a tic. The condi 
tion is so distressing and disabling that the 
patient (as Lyle states 


this 


in his discussion of 


paper) is willing to exchange facial 


paralysis for his Various treatments 


this 


pasts 


have been tried for long-recognized 


condition. Greear had sucee 


ss In two patients 
treated by this method of injecting alcohol 
into the parotid plexus; the 


needle enters 


l cm posterior to the area employed by 


Brien for producing temporary akinesia 


during cataract surgery 


Platybasia 


formations 


and thé Val 


In the past two decades increa 


ly nold ( 


ing interest ha 


the 


been given to platybasia and 
Arnold-Chiari 


Barrow 


deformity. Cogan and 


report detail and 


that ophthalmologists should be 


nine cases m 
emphasize 


acquainted with these condition since the 


ocular manifestations may be the presenting 


complaints, or may simulate other condition 


such as multiple sclerosis, tumor of the brain 


stem or cerebellum, and other posterior 


cranial fossa lesion 


latvbasia 


| consists of an upward bulge 
of the occiput in the region of the foramen 
magnum; the upper cervical vertebrae may 


« partially fused to each other and to the 


skull, the 
process of the axis into the posterior cranial 
The 


in a herniation of the 


with a 


protrusion of odontoid 


fossa \rnold-Chiari deformity consists 


cerebellar tonsils and 


medulla through the foramen magnum; 


meningomyelocele and 


spina bifida are fre 


quently but not invariably associated, The 
symptoms and signs are similar both 
conditions and are due partly to direct in 


\ 


volvement of the cervical nerves and partly 
the 


Indeed, the two condi 


to compression of brain 


traction on 
stem and cerebellum 
tions otten 


coexist. The common symptoms 


disturbances of gait, headache, stiff 


neck, numbness 


and weakness 1n the extremi 
Phese 


exaggerated in 


ties, and blurring of vision may be 


precipitated or severity by 
he ad 


hunched-up appearance 


suggest platybasia ; 


coughing, sneezing, o1 


\ “bull neck” or 
should 


turning of the 


spina bifida or 
meningomyelocele should suggest the Arnold 
Chiari deformity 


Skew deviation and the 


opticokinetic response were observed in some 


asymmetry ot 


patients; but the one ocular sign observed 


in all patients is nystagmus, It was charac 


teristically of the jerk type, being horizontal 


on looking to either side and = vertical on 


looking upward or downward. Horizontal 


nystagmus may occur with lesions in many 


parts of the central nervous system, and 


vertical nystagmus practically always indi 


cates a lesion of the posterior cranial fossa; 


however, the type of the ny offer 


any case to the type ol the re 


no clue in 


ponsible lesion 


Platybasia can be su pected, but not defi 


nitely from. the 


diagno ed clinical 


alone ; final diagnosi depend upon the x-ray 


tudies, which reveal the pathognomonic 


arching of the occiput and the high position 
lhe 


ized by the 


of the odontoid proce most instruc 


tive point empha that 
kull x-ray 


the true 


author 


in several patients the routine 


Were reported as normal diagnosi 
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was revealed only when special x-rays were 
taken visualization of the 


This 


lent example of the apparently paradoxical 


specifically for 


foramen magnum region is an excel 
value 


lhe 


clinical signs alone but depends upon the 


of clinical signs versus x-ray studies 


diagnosis cannot be made from the 


x-ray studies; and yet the roentgenologist 


detect the unless he ts 
by the 


clinician, who suspects the possibility of these 


may fail to lesion 


directed to take the proper views alert 
conditions on the basis of the nonpathog 
nomonic nystagmus 


Phillips * discusses some fine points con 
cerned in the radiological diagnosis of these 
cases and summarizes briefly the clinical 


manifestations in 20 patient 
Nutans 

well-known 
head 


positions ; its 


Spasmus Spasmus nutans 1s a 


rare but triad consisting of 
nystagmus 


he ad 


the ages 


nodding, and anomalous 


onset occurs between 


of 6 months and 3 years. The litera 


ture states that recovery occurs spontane 


ously in 3 to 12 months. Norton and Cogan “! 


reexamined 20 patients two years or more 
after the onset of the condition and found 
that the duration may be much longer than 


is generally thought. In two patients, for 


example, the signs were still present after 


ht years. They emphasize that the fine 


ness and the asymmetry of the nystagmus 


in the two eyes are sufficiently characteristic 


that one can diagnose this syndrome even 
in the absence of head nodding and head 
turning. The infants had all been reared 
under adequate lighting conditions. Visual 


acuity was normal 


Optokinetic Nystagmus Carmichael 
Dix, and Hallpike 


unilateral supratentorial lesions to determine 


‘ studied 73 patients with 


the cerebral nervous mechanisms responsible 
for directional preponderance to the side of 
the lesion of caloric and optokinetic nystag 
mus. The details are too lengthy to sum 
marize satisfactorily, but the paper is recom 
Briefly, the 
authors conclude that the directional control 


mended to the interested reader 


of caloric and optokinetic nystagmus is nor 
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mally effected through independent nervous 
mechanisms situated respectively in the pos 
terior parts of the temporal lobes and in the 


supramarginal and angular gyri 


rhe literature on optokinetx 
through 1947 is 


the article is too long to be abstracted 


nystagmus 


reviewed by Roelofs,®* but 


PUPIL 
Pupilography in Topical Dwugnostis In 
the past 15 years several excellent papers by 
Lowenstein have appeared in the American 
literature describing the technique and diag 


nostic values of his system of pupillography 
They stated 


and logically proved, concerning the charac 


are packed with facts, clearly 


teristics of the normal and pathological pupil 


lhe 


amazing and requires u 


lary reflexes information is most 


to change many of 
our traditional concepts (or misconcepts ) 
which are so carelessly copied from one text 
Since three 


book to another 


pape! 
past year, it is most appropriate to call atten 


important 
on pupillography appeared during the 
and 


ome otf the articles * 


that 


tion to previou 


to recommend they be studied slowly 


and carefully; the material is o 


fascinating 


interest to the physiologist but is of even 


greater practical value to the ophthalmologist 


and neurologist 


\s Lowenstein emphasizes, the clinical 


examination of the pupils as performed by 


most neurologist and ophthalmologists i 


limited to noting their shape, size, equal 


ity, and reactions to light and in near vision 


Difficulties are encountered due to the small 


ness ol 


the pupils, the rapidity of their 


motions, the inpossibility ol observing both 


pupils simultaneously for comparison, and 


the variations in size and reactivity from 


moment to moment. Our usual examinations 


are crude and unreliable, and detect only 


gross abnormalities in the pupillary states 


and reflexes. Sympathetic and parasympa 


thetic, central and peripheral, excitatory and 


inhibitory influences are simultane 


active 
* References 54 to 61 Reference 


1920 to 1940 


4 has biblio 


graphic references fron 


| 
« 
: 
‘ 
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ously in varying degrees; upon this con 
stantly shifting equilibrium are superimposed 
the various reflexes. Obviously, these subtle 
movements escape ordinary clinical observa 
tions, and are captured only by the accurate 
and objective recordings of pupillography 
Che subject is too detailed and comples 
to abstract in its entirety and can be under 
stood only by a study of the original papers 


this shall 


lLowenstein’s 


lo excite interest in pursuit, | 


irom 


several traditional mis 


cite a few observations 


papers which ex] 


conception 
] Physiological 


general opinion, anisocoria is never physio 


\msocoria: Contrary to 


logical. Although it may be due to a harm 
less condition, it always indicates unilateral 
or asymmetrical bilateral pathological lesions 
Mydriasis: It is 
commonly believed that impairment of vision 


2. Unilateral Amauroti 
or blindness in one eye, due to disease of the 
retina or optic nerve, produces homolateral 
mydriasis, and that a lesion of the anterior 
two-thirds of the Optic tract produ es contra 
This belief 
to the writings of Behr, so commonly quoted 
books 


anisocoria does not occur in 


lateral mydriasi due mainly 


in standard Lowenstein ‘ 
that 


cases Ot a 


proves 
man 
Thi 
layer and 
the 
and opt 


lesion of the first neuron: 


term applies to the ganglion cell 


its axones, which pa through retina, 


optic nerve, optr chiasm, tract 


Such lesions produce a quantitative reduc 


tion, or loss, of the direct and consensual 


reflexes to light and to darkne stimulation 


by light of standard intensity produce slow 


intensity” reactions; in darkness the pupal 


are of normal size, but in diffuse illumina 


tion they are larger than average: the normal 


triphasic pattern of the reflex to darkness i 
and the 
uffi 
Phu 


at any instant, the two pupils are equal in 


changed into a biphasic pattern, 


reactions to near vision are normal, if 


cient vision exists to perform the test 


size; there is no anisocoria 
(a) In incomplete lesions of the optic 
this homolateral eye 


both 


nerve, stimulation of 


produces low-intensity reactions in 


yupils; stimulation of the normal eve pro 
| 


duces tully developed retlexes of equal extent 
in both pupils. In unilateral blindness, neither 
pupil reacts when light stimulates the blind 
eye, whereas both pupils react equally when 
the seeing eye is stimulated. There is ne 


The 


erroneous 


amsocoria term unilateral amaurot 


mydriasis is 


It is interesting that low-intensity reac 


tions may be present although vision is 


restored following a previous impairment ; 
the reverse may be seen, in which the pupil 
lary 


reactions are fully preserved although 


vision is severely damaged These phenom 
ena are observed, for instance in retrobulbar 
neuritis due to multiple sclerosis 

(b) In lesions of the optic chiasm, stimu 
lation of the right eve produces low-intensity 
reactions, equal in amount and alike in shape 
lilaterally 


produces the 


timulation of the left eve also 


same type of reaction. Depend 
ing upon the location of the lesion within the 
chiasm, the light 


reflex may be more pronounced upon stimu 


however, impairment. of 


lation of one eye than of the other 


( lesion in the anterior two-third 
of the optic tract also produces low-intensity 
reaction , when either 
\lthough the defect 
be more pronounced when the right or when 


the left eve 18 


, equal in the two pupil 
eye is stimulated may 
stimulated, thi 
than 


asymmetry 1 


le common with lesion 


of the Opty 
chia 

the 
hody 


or optic radiation, do not produce pupillary 


in the posterior third of 


opuc tract, or in the lateral geniculat 


abnormialitie This fact may aid in differ 


entiating a homonymous hemianopia due to 
a lesion in the ante rior tract from a homony 
mous hemianopia due to a lesion in the ante 


rior raciation 


ince the hemianopia in either 


he somewhat incongruous 


\nisocoria and Additional [Lesions 


\nisocoria is frequently seen clinically in 


lesion 
This 


as already 


of the optic nerve, chiasm, or tract 
not due to a lesion of the first neuron, 


tated, but 4 caused by involve 


ment of the sympathetic or third nerve fibers 
in the orbit or intracranial cavity by the same 
or hy a 


eparate lesion. Such neighborhood 


78) 
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A 


igs are common and may be erroneously 


interpreted as an essential part of the syn 


drome. kor example, some cases of homony 


mous hemianopia are associated with aniso 
the 


but the 


oria and some are without; clinical 


observations 


that 


may be 
the 


correct, con 


clusion anisocoria 1s due to the 


visual pathway lesion is incorrect. It is gen 
erally impossible by means of clinical exam 
ination to differentiate between the pupillary 
igns produced by a lesion of the optic nerve, 
chiasm, or tract and those produced by a 
lesion of the sympathetic or third nerve path 


ways; pupillography will provide this dif 


ferential 


+. Anisocoria Due to Unequal Illumina 


tion: Again, it is commonly regarded that 


the pupil of the eye receiving the stronger 


illumination constricts more than does the 


other pupil working in Lowen 


stein’s laboratory, demonstrated that it is 


impossible to produce “physiological aniso 


coria’” by unequal illumination of the eyes 
in man (and in monkeys ). 


refle 


sual reflex of the opposite pupil are exactly 


The direct light 
of the stimulated eye and the consen 
equal, Again, misconcepts on this phenome 
non are due to Behr, whose error is recopied 
repeatedly 

5. Dynamic Contraction Anisocoria: In 
dynamic contraction anisocoria the pupils 
equal in size in darkness—become unequal 
in light. The responsible lesion is somewhere 
in the parasympathetic reflex arc. 

(a) If the right pupil, for example, con 
tricts less extensively than the left, regard 
less of which eye is stimulated, the lesion is 
omewhere in the efferent pathway, which 
is composed of the third neuron, of pre 
the third 


(Westphal-[-dinger) to the ciliary ganglion, 


vanglonic fibers from nucleus 
and of the fourth neuron, of postganglioni 
short ciliary fibers to the iris sphincter 

(b) Another type of dynamic contraction 
anisocoria is that in which unequal illumina 
tion causes a greater miosis in the stimulated 
eye than in the opposite eye. Lowenstein 
describes this syndrome of “alternating con 
another excellent 


traction anisocoria” in 
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paper.”* In this condition the pupil of the 


stumulated eye contracts more extensively 


than does the consensually reacting pupil of 


the opposite eye. This may be unilateral, in 
which the pupils become unequal when one 
eye 1s stimulated but remain equal when the 
other eye is stimulated, or bilateral, in which 
the direct reaction of the stimulated eye 
always exceeds the consensual reaction of the 
other eye. The author presents a brilliant 
analysis of the possible locations for the 
responsible lesions. Since first neuron lesions 
cannot produce anisocoria, and since third 
and fourth neuron lesions cannot produce the 
alternating phenomenon, it remained to con 
sider the possibility that the lesion is in the 
Further analysis showed that 
the 
neuron alone cannot produce the alternating 
tabulated the 


100 theoretically possible combinations of 


second neuron 


the lesions limited to second afferent 


syndrome, The author then 
lesions involving both the first and the second 
afferent that 


only two pairs which can produce the uni 


neurons and found there are 
lateral syndrome and only two pairs which 
can produce the bilateral syndrome. Further 
more, only one of each of these two pairs is 
likely to occur pathologically. He concludes 
that the lesion involves both the right and 
left crossed second neurons in the posterior 
commissure, plus the first neuron in one 
both (bilateral 


syndrome) brachia of the superior colliculi 


(unilateral syndrome) or 

Chis syndrome was found in 158 (23%) 
of 690 cases; two-thirds were unilateral and 
is observed in 


one-third were bilateral. It 


specific and nonspecific central nervous sys 
(35%), 


(11%), vascular diseases (17%) and here 


tem infections multiple sclerosis 
dodegenerative conditions (14%). 

In later paper, Lowenstein “° describes a 
syndrome which occurs as a sequela of virus 
infections and consists of excessive general 
fatigue, increased fatigability, mental depres 
sion, mononeuritis or polyneuritis, and the 
phenomenon of alternating contraction aniso 
coria. The acute infection may be mild and 
pass unnoticed, but the alternating contrac- 


tion anisocoria, in the absence of neurological 


VEURO-OPHTHALMOLOG) 
signs, 1s indicative of organic involvement in 
the pretec tal area of the midbrain and serves 
to differentiate the symptoms trom tuncts nal 
states, and from diseases such as Kconomo’s 
epidemic encephalitis, syphilis, and multiple 
sclerosis 

A study ot this series of papers convinces 
the careful reader that each pathological 
shape of the individual components of the 
various pupillary reflexes indicates damage 
at specific sites within the neural pathways 
tor pupillary control. It becomes apparent 
that pupillography is of supreme value in 


topical diagnosis 


Herpes Zoster Ophthalmicus Most 
authorities believe that the lesion causing the 
Argyll Robertson pupil is located in the affer 
ent pathways. Naquin “* reminds us that too 
little attention is given to the possibility that 
the lesion may be in the efferent fibers pass 
ing from the third nucleus to the iris 
that 
two separate efferent pathways, one for the 
light reflex the 
Naquin agret with this theory on the ba 
of the case of a 54-year-old 


Some 


writers have suggested there may be 


and one for near retlex 


man who had 


herpes zoster ophthalmicus with kerato-iritis, 


right; seven years later the vision was 20/15 


in each eye Phere Wa 


atrophy of the right 
mall, 1.5 


did not react to 


iris; the pupil wa mm. in diam 


eter, and heht directly or 


consensually The left pupillary reaction 
were normal. Both pupils reacted briskly to 
The features were those of a 


Argyll 


syphilis was excluded 


near vision 


unilateral Robertson pupil; neuro 


The 


there are two separate efferent pathways for 


author believes 


pupillary constriction, but he fails to explain 


why the fibers subserving the light reflex are 


30 consistently involved in syphilis and the 


convergence fibers so consistently spared ; 


nor does he present anatomical evidence for 


two such fiber pathways 


Unilateral Argyll Robertson Pupil.—With 


the biomicroscope Apter found unilateral 


Argyll Robertson pupils in 13 of 46 patients 


with neurosyphilis. Each miotic, light-rigid 


pupil was associated with iris abnormalitie 


such as absence of the collarette, transil 


lumination, and tine radial striations. In a 
second paper, Apter " reviews the literature 
concerning the theories of the pathogenesis 
and localization of the lesions producing the 
\rgyll Robertson pupil. She concludes that 
there is no central nervous system lesion that 
can possibly produce the complete unilateral 
\rgyll Robertson syndrome, including the 
miosis, light rigidity, and preservation of 
Her is that 
light rigidity are 
the blood 


and muscles in the ins itself, and that the 


reaction to near vision theory 


the miosis and due to 


abnormalities in vessels, nerves 
preserved near-vision reaction is simply the 
result of the forward movement of the root 
of the iris when the ciliary muscle contracts 
She concludes that all evidence is incompat 
ible with the theory of a central nervous sys 
tem localization of the lesion 


OCULAR SIGNS IN VASCULAR DISEASES 


Yourish, Wollin, 


report a case ol yringomyela 


yell and 


Syringom 
Nathaniel 
and syringobulbia with unusual ocular sign 
Phe bulbar conjunctival and episcleral vein 


were dilated, tortuous, and numerous in both 


eyes; the arteries appeared normal. In the 


rivht fundus the retinal veins were ver 


dilated and tortuous ; a dilated saccular aneu 


rvsm arose from the uperior temporal 


artery The left fundus was normal. The 


author believe these ocular changes have 


never been described previously. In view of 


the recent neurological literature, which 


reveals an increasing recognition of vascular 


neoplasms and malformations as a common 


cause of syringomyelia, it justified 


appears 


to beheve that the vascular anomalies in the 


eyes of this patient are strony evidence that 


similar vascular malformations exist in the 


cervical and bulbar region 


Carotid Artery-Cavernous Sinus Iistula 


0 


Yaskin and Spaeth *° report the case of a 


65-year old woman who Wa injured in an 


auto accident Proptosis, conjunctival con 


gestion, and sixth nerve paralysis developed 


bilaterally bruit was audible over the 


entire cul \ right carotid arteriogram 
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revealed a carotid artery-cavernous sinus 
communication on the right side. Complete 
recovery ensued, with disappearance of all 
symptoms and signs, following ligations of 
the right common carotid artery and the right 
internal carotid artery. The case is reported 
because of the rarity of bilateral sixth nerve 
paralysis in this condition. Yaskin assumes 
that the abducens nerve paralyses were due 
to compression of the nerves by the dilated 
cavernous sinuses, but Spaeth remarks that 
it is difficult to explain how both six nerves 


were involved 

Tamler reports the case of an 86-year 
old man who showed the classical signs of 
carotid artery-cavernous sinus communica 
tion on the contralateral (left) side only. At 
autopsy the fistula was found on the right 
side. The author believes that the absence of 
signs on the homolateral side can occur if 
there is a thrombosis of the ophthalmic vein 
leading from the sinus, or if the internal 
carotid artery blocks the egress of blood from 
The 


reader should note, however, that the earliest 


the sinus by a ball-valve mechanism 


signs in this patient were on the homolateral 
(right) side, and therefore the clinical signs 
were actually bilateral, and were not solely 
contralateral 


Collateral Circulation Through Ophthal 


mic Artery.-\t is well known that anasto 
motic connections exist between the external 
and internal carotid arteries by way of the 
ophthalmic artery. Arteriographic confirma 
tion of this fact is reported by Vaernet,’* who 
relates four cases of thrombosis of the inter 
nal carotid artery in the neck; arteriography 
revealed filling of the carotid siphon and 
intracranial vessels. This filling occurred by 
way of the ophthalmic artery through anas 
the external carotid arterial 


tomoses Ww ith 


system. The author stresses the importance 


of the ophthalmic artery in supplying collat 
the f 


eral circulation to brain in cases of 
occlusion of the internal carotid artery and, 
on the basis of this, argues against the occa 
sional advice of some neurosurgeons to ligate 
the external carotid artery in an attempt to 
increase circulation to the brain 
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Taveras, Mount, and Friedenberg™ re- 
port arteriographic demonstration of anasto- 
the 
external carotid arteries by way of the oph- 


motic circulation between internal and 
thalmic artery in five cases following ligation 
of the internal carotid artery in the neck for 
intracranial aneurysms and in six cases of 
spontaneous thrombosis of the extracerebral 
portion of the internal carotid artery. They 
now regard filling of the ophthalmic artery 
as a reliable sign of thrombosis of the inter- 
nal carotid artery, as opposed to the possible 
error of injecting the opaque contrast med- 
ium into the arterial wall 


BRAIN TUMORS 


Ocular Signs as Earliest Signs of Brain 
Tumors.—The literature provides many dis- 
cussions concerning the ocular manifestations 
observed in patients harboring brain tumors, 
but these papers have usually come from 


surveys of the material of a 


brain tumor 
In contrast with 


this approach, O’Rourke and Schlezinger 


neurological department 


describe the ocular manifestations observed 
in 100 eye patients whose initial complaints 
were strictly ocular and who were first 
seen by an ophthalmologist and subsequently 
referred to the neurological service. Thus, 
they relate the types of ocular symptoms and 
signs, and the types of brain tumors, that the 
encounter in 


ophthalmologist is likely to 


practice 


The commonest presenting symptom was 


(84%). 


Fifty-eight per cent showed an acuity below 


subjective impairment of vision 
20/200 in one or both eyes; 69% had visual 
field defects, the prechiasmal and chiasmal 
types being commoner than the hemianopic 
types. Optic atrophy and/or papilledema 
was observed in 80% of the cases. Only 17% 
had diplopia. It is apparent that symptoms 
and signs due to impairment of the visual 
pathways, as evidenced by changes in the acu- 
ity, fields, and optic dises, are much com- 
moner than are those due to lesions of the 


motor pathways 
Surprisingly, almost 80% of the tomors 


comprise only five major groups: pituitary 
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idenoma, 24%, and craniopharyngioma, 5% 
21% 
10% 


neurmomas, 8% 


parasellar meningiomas, metastatic 


arcinoma of nasopharynx, cerebellar 
gliomas, 10%, and acousti 
Thus, 60% involve the parasellar regions and 
include the pituitary tumors, cramiopharyngi 
mas, and 


meningiomas, nasopharyngeal 


metastases. Helpful points in suspecting the 
pituitary tumors are the Irequent evidences 
manifested as 


endocrine dysfunction, 


amenorrhea in the female and as loss of 


libido and reduction in shaving frequency in 
the male. Diabetes insipidus is common in 


craniopharyngiomas. Careful examination 
# the cranial nerves and of the nasopharynx 
may reveal signs indicative of other tumors, 
such as the meningiomas, 


acoustic neurl 


nomas, and nasopharyngeal carcinomas 
CULAR 


COMPLICATIONS IN NEUROSURGERY 


Unilateral Blindness 


and Benoit 


Hollenhorst, Svein, 
report that unilateral blindness 
occurred in eight patients during general 
anesthesia for suboccipital or posterior cerv1 
The 


retinal ischemia; 


cal operations blindness was due to 


varying degrees of orbital 
edema with noted 


ophthalmoplegia were 


Visual recovery varied from full recovery of 
vision to complete unilateral blindness. From 
experiments on monkeys the authors believe 
the retinal ischemia is due to pressure of the 
headrest on ocular structures; lowering of 


It should be 


pressures 


blood pressure may be a factor 
blood 


normal in their Cases 2 and 7 


noted, however, that were 


This report is a valuable warning to neu 
rosurgeons, but it has been known for many 


years that ischemic blindness can occur 1 


excessive pressure is applied to the eye, as 
evidenced by reports of cases in which a 
pressure bandage applied to the eye precip 
there 


tated or caused blindness It seems, 


fore, that these neurosurgical cases are sim 
ply examples of another method of applying 
excessive pressure to the eyeball. It is rea 
sonable to state that the harmful effect of the 
will be 


pressure severer in the presence of 


hypotension, as is induced, for example, by 


hexamethonium 


BOOKS 


Phe second edition of Neuro-Ophthalmol 


ogy,” by Donald J. Lyle," has been greatly 


enlarged but otherwise maintains its general 
organization Che particularly valuable fea 
tures are the photographs of pathological 


lesions and the composite presentations ol 


important syndromes having sigmificant ocu 


lar 
The 


rology,” 


Neu 
numerous contributors 


B. Baker,’ 


three-volume set on “Clinical 
written by 
but edited by A 
excellent on neuro-ophthalmology 
by H. P. Wagener and C. W 
A second edition of the classic “Neurol 
ogy” by S. A 
by A. N 


reference 


contains an 
chapter 


Rucker 


K. Wilson has been revised 
Bruce '* and provides an excellent 
work for details of neurological 
diseases. The bibliography is arranged most 
inconveniently, at the end of the book, instead 
of being placed at the end of each chapter 
Human Eye,” by 
Jarber,'* and “The Visual Fields,” by 
Hughes, 


“Embryology of the 
A.N 


Brodie have already been men 


tioned 
REFERENCES 
1. Havener, W. H., and Henderson, J. W. 
Comparison of Flicker Standard 
Perimetric Methods Ophth. 52: 
91-105 (July) 1954 


with 


Arch 


Perimetry 


A. M. A 


2. Harrington, D. O., and Hoyt, W. F.: Perim 
Ultraviolet (Black-Light) 
t Objects 


with Radiation 
A Method 


Detection of Conduction Disturbance 
Ophth 


etry 
and Monochromatic Blue Te 
for the Karly 


in the Retina and Optic Nerve, Tr. Am 


Soc, §2:105-132, 1954 
3. Drance, S. M 

Ophth. 39:178-181 
4. krangois, J 

Opty 


Quinine Amaurosis, Brit. J 
(March) 1955 
Neetens, A 


Pathway: I. Lamina 
Ophth. 38:472-488 ( Aug.) 


and Vasculariza 


tion of the Cribrosa 


and Optic Nerve, Brit 
1954 


Neetet A 


upply of the 


Francois, J and Collette, J. M 
Pathway: I. Further 
Micro-Arteriography of the Opti 


Ophth. 39:220-232 (April) 1955 


Vascular 
Studies by 


Brit. J 


Verve 


6. Meadow 


Vision, Tr 


Arteritis and 


Kingdom 74: 


Pemporal 


Loss of Ophth. Soc. [ 


785 


| 
13-24. 1954 


7. Kresiig, W 


Folge eines 
Abschnitt des 
122:719-731, 
9:70 (Feb.) 


Optikomalagie, ce 
verschlusses im retrobulbaren 
Klin. Monatsbl 
abstracted, 


sehinerven 
1953; 


1955 


Augenh 
xcerpta Med. XII 
Fischer-Williams, M 


Daniel, P. M Carcinomatosis of 


Bosanquet, F. D., and 
the Meninges 


A Report of 3 Cases, Brain 78:42-58 (March) 1955 


9 Edmund, J., and Fog, 7 Visual and Motor 
Instability in Multiple Sclerosis, A. M. A. Arch 
Neurol. & Psychiat. 78:316-323 (March) 1955 

10. Markham, J. W., and Otenasek, F. J 
Optica Simulating 


Neuro 
Tumor 
Additional 
Psychiat. 72: 


myelitis Spinal Cord 


Report of a Case, with a Review of 9 
A M.A. Arch. Neurol. & 


758-763 (Dec.) 1954 


( ase 


Disease 


Nerv 


11. Silberman, S. J Devic’s Clinical 


Review and Case Report, J & Ment. Dis 


102:107-120 (Aug.) 1945 
12 Cohen, M 


(slau 


38:6) 


and Chamlin, M 
oma and Retrobulbar Neuriti 


1954 


with 
Ophth 


Uveitis 
Am. J 
622 (Nov.) 
13. Schecter, R.; Lipsius, and Rasansky 
H. N Retrobulbar Neuritis: A Complication of 
Infectious Mononucleosi A. M. A. Am. J. Di 
Child. 89:58-61 
14. 
[Treatment of 


(Jan.) 195 


azdan ind Kennedy 


Intravenou 
Arch 
$3 : 700-701 

Birge, H 
Meningiomas, Tr 
1954 


Neuriti \ \ 
(May) 19 

d Whitcomb B 
\m 


Iphth 


Occult 
Ophth. Soe. §2:225-247, 
16. Chamlin, \ 
Neuritis bye | 
W5-315 (May) 


Differential Diagnosis of Opti 


Nose & Throat Month. 34: 
17 Barber, 
Muelling, R. J., Jr 
Pathway 
$2:447-453 
Barber, A. N 


Kye, St. Louis, C. \ 


Ronstrom, N ind 


Development of the Visual 


\.M \ \rch 


( hiasm, 
1954 


Ophtl 
( Sept.) 


Iembry« 
Mosby 
Visual Disturbances As 
Lemporal and Occipital Lobe 
Acta psychiat. et neurol. 20:291-310, 1954 
20. Reese, | M ilateral Hem 
Ophth. 38:44-57 (July) 1954. ~ 
P.; Wagener, H. P., and Millikar 


Bilateral Homonymous Hemianopsia: Re 


logy of the Huma 
ompaty 1955 
19. Edmund, J 


with Ghomas ot the 


sociated 


Homonymous 
anopsia, Am. | 

21. Kearns, 1 
lationship to 


4.M.A 


Thrombosis of 
Arch Ophth 

22 Sproule, hk 
Binocular 
Ophth 


Artery 


1955 


the Basilar 
$3:560-565 (April) 
Havener, W. H \ 


and 
langent-Screen Malingering Test 


39: 562-564 ( April) 1955 


786 


1RCHIVE OF OPHTHALMOLOG) 


23. Hughes, B I he 


Applications of 


V tsual 


(Juantitative 


Fields: A 
Perimetry t 
Path 
Publications 


Study 
of the 
the Anatomy 


Pathology of the Visual 


Blackwell 


and 


ways, Oxford Scientific 
1954 

24. Hécaen, H., and de 
(Psychic 


Minor 


\juriaguerra, J.: Balint’s 
Visual Fixation) 


77: 373-400 


Syndrome Paralysis of 
and Its 
1954 
25. Dubots-Poulsen, A 
Déficits 


Forms, Brain (Sept 


Magis, ( Les 
4 la ligne médiane verticale des 
Bull Soc 


and 
localisés 
champs visuels, 
278-287, 1954 


et mém franc. opht., pp 


26. Cogan, D. G., Adams, R. D 
Motor 
§3:758 (May) 


Adams, R. D \ Type of 
(Ocular Motor 
Ophth. 50:434-442 


Balint’s 
A. M. A 


and 
Syndrome and Ocular 
Arch. Ophth 


Apraxia 
1955 
27. Cogan, D. G., and 


Arch 


Paralysis of Conjugate 
Apraxia), A. M \ 
(Oct.) 1953 

28. Cogan, D. G \ 
Motor 
ment Ir 


Dec.) 1952 


Type of Congenital Ocular 
Jerky Head Move 
56:853-862 (Nov 


\praxia 


\m 


Presenting 
Acad Ophth 


29. Dewhurst, K 
of the Self in Organi 
Neurosurg, & Psychiat 

10. Gifford, | S 
Sympton \. M 
(March) 1955 

31. Berg, | Rosomoff, H. | 
M., and Pool, J. | 
the Syndrome of Increased 
Without Localizing 
130:135, 1954 

32. Foley 


Hypertensior 


Visual Hallu 
Disease, J. Neurol 
18:53-47 (Feb.) 19 


Psychogent 


and Pearson, J 


cmation 


Ocular 


Arch. Ophth. 53:318-329 


Inv 


Intracrania 


net 


Sign Ir Am. Neurol 
Intracranial 
“Toxic Hydro 
78:1-41 (March) 
Zuidema, G. D., and Cohen, S. J 
Cerebri, |. Neurosurg. 11:433-441 


cephalus, Brain 


Pseudo 
tumor (Sept.) 
1954 
Fumor and Lumbar 
Neurol. & Psychiat 
35 | rem h, | \ 


Ir idence ot 


and Marotta, 
Puncture, A Arch 
72:568-572 (Nov.) 1954 
and Suechting, R. | | 
Cramosynostosis: Keport ot 2 Cases 
Occurring in One Family, A. M. A. Am. J. Dis 
Child. 89:486-488 (April) 1955 
Rucker, C. W 
A. M.A. Arcl 


Brain 


amilial 


Ophthalmoplegias of Neural 
Ophth. 52:169 (July) 1954 

37. Bielschowsky, A Lectures on Motor Ano 
malies IX. Oculomotor Nerve Paralysis and 
Ophthalmoplegias, Am. J. Ophth. 22:484-498 (May) 
1939 

38. Malbran, E., and 
Paralysis 
Brit. J 


Origin, 


Norbis, A. I I 
of the Elevators of Supranuclear Origin 
Ophth. 39:73-84 (Feb.) 1955 


nilatera! 


1M 
\ronson, N 
estigation of 
| Pressure 
|_| 


NEURO-OPHTHALMOLOGY) 


39. MacFarlane, D. W.; Pelikan, E. W., and 
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Convergence, Brain 78:92-114 (March) 1955 

46. Lyle, D. J Divergence Insufficiency, 
A.M. A. Arch. Ophth. 52:858-864 (Dec.) 1954 

47. Bender, M. B Feng, P., and Weinstein, 
E. A Centering of Eyes \ Patterned Eye 
Movement, A. M. A. Arch. Neurol. & Psychiat 
72: 282-295 (Sept.) 1954 

48. Greear, J. N., Jr Hemifacial Spasm, Tr 
Am. Ophth. Soc. 52:447-458, 1954 

49. Cogan, LD. G, and Barrows, L. J.: Platybasia 
and the Arnold-Chiari Maliormatior A. M. A 
Arch. Ophth. 52:13-29 (July) 1954 

50. Phillip Basilar Impression, J 
Neurol Psychiat. 18:58 67 (Feb.) 
1955 

51. Norton, BE. W. D., and Cogan, D. G.: Spasmu 
Nutans \ Clinical Study of 20 Cases Followed 
> Years or More ince Onset, A. M. A. Arch 
Iphth, $2:442-446 (Sept.) 1954 


?, Carmichael, | \ Dix, M. R., and Hall 


Neurosurg 


ike, | the Cerebral Hemisphe 


raphy It Method and Diagnostic Significance 
Arcl Onoht 27 969-993 Ma 1942 (reterence 


1920-1940) 


55. Lowenstein, O., and Givner, | Pupillary 
Reflex to Darkness, Arch. Ophth, 30:603-609 
(Nov.) 1943 


56. Lowenstein, O., and Loewenfeld, I. F Role 


of Sympathetic and Parasympathetic Systems in 


Reflex Dilation of the Pupil, Arch. Neurol. & 
Psychiat. 64:313-340 (Sept.) 1950 


57. Lowenstein, O., and Loewenfeld, I. E. 
Mutual Role of Sympathetic and Parasympathetic 
in Shaping of the Pupillary Reflex to Light, Arch 
Neurol. & Psychiat. 64:341-377 (Sept.) 1950 


58. Lowenstein, O.: Methods for the Early Diag 
nosis of Multiple Sclerosis: Observations with 
Special Reference to the So-Called Ocular Type, 
A.M. A. Arch. Ophth. 46:513-526 (Nov.) 1951. 


59. Lowenstein, O., and Loewenfeld, L. E.: Dis 
integration of Central Autonomic Regulation Dur- 
ing Fatigue and Its Reintegration by Psychosen 
sory Controlling Mechanisms: I. Disintegration ; 
Pupillographic Studies, J. Nerv. & Ment. Dis 
215:1-21 (Jan.) 1952 

Lowenstein, O., and Loewenteld, I. E.: Dis 
integration of Central Autonomic Regulation Dur 
ing Fatigue and Its Reintegration by Psychosensory 
Controlling Mechanisms: II, Reintegration; Pupil 
lographic Studies, J. Nerv. & Ment. Dis, 215: 
121-145 (Feb.) 1952 

61. Lowenstein, O.; Murphy, S. B., and Loewen 
feld, I. & Functional Evaluation of the Pupillary 
Light Reflex Pathways: Experimental Pupillo 
graphic Studies in Cats, A. M. A. Arch, Ophth 
49:656-670 (June) 1953 


62. Lowenstein, O.: Clinical Pupillary Symptoms 
in Lesions of the Optic Nerve, Optic Chiasm, and 
(opti Tract, A. M \ Arch Ophth §2: 385-403 


(Sept.) 1954 


63. Jone Anisocoria: Attempted Induc 
tion by Unilateral Hlumination, Arch. Ophth. 42: 
249-253 (Sept.) 1949 


64. Lowensten \lternating Contraction 
Anisocoria: A Pupillacy Syndrome of the Anterior 
Midbrain, A. M 4. Arch. Neurol. & Psychiat 
72:742.757 (Dee.) 1954 

65. Lowenstein, O Benign Postinfectious Dis 
order of Anterior Midbrain: Alternating Contrac 
tion Anisocoria, Combined with General Fatigue 
ind Peripheral Neuriti A.M. A. Arch. Neurol 
73: 302-308 (March) 1955 


66. Naquin,; Hl. <A Argyll Robertson Pupil 
Following Herpes Zoster Ophthalmicus, with Re 
marks on the Efferent Pupillary Pathway Am 


| 
| 
a 

wid Their Effect Optokinetic and Calor 
Nvystagmus, Brain 77:345-372 (Sept.) 1954 

hth. 7-8:579-650, 1954 
4, Lowenstein, O., and Friedman, FE. D.: Pupil 
4 lographie Studi I. Present State of Pupillog }. Ophth. 38:23-33 (July) 1954 
lateral Argyll Robertson Pupil: I. A Report of 
ron 13 Ca Am. J. Ophth. 38:34-43 (July) 1954 
787 


lheorie 


i lial 


hth. 39 


| raumaty 


lateral 


phth. 52:164 


bistula witl 


Only, A. M.A 
1954 


Ophthalmu 


71. Tamiler, | (ar 
Typical 
Arch 


tid-Cavernou 


igns on Contralateral 


§2:433-441 ( 


Vaernet, | 


Side 
Ophth ept.) 
Collateral 
[hrombotie ¢ 

rology 4:605-611 (Aug) 
73. Taveras, J. M 


M Arteriograplix 


Artery 
arotid Occlusiot 


1954 


Mount, | \., and 


Circulation im Neu 


Frieden 


Demonstration of 


i} 


partme! 


more 


bakes 


York 


Wilson, 
W illiar 


Paul B 
t of Harper & 


\ 
& W 


ilkins 


Inc 


Brother 


Mipany 


al Neurology 


Me dic al 
1955 


Book 


Balti 


\pter J | hve Significance ot the I xternal-Interna ( arotiad \onastomosi Throug! 
hatera Argyll Robertsor Pupil I! \ Critical the Ophthalms Radiolog 63 : 525-530 
Revir of the ‘7: f Its Pathogenes An 1954 
}. Ophth 2209-222 (Aug 954 
3s g.) 19 74. O'Rourke and ezinger 
69. Your N.; Wollin, N., and Nathaniel, A F valuat of Ocular Signs and mptoms in Veri 
\ Case of ringomyelia, A iated with fied Brain Tumor \ M. A. 187:695-704 
Anomalies of the Eyes, Am. J. Opiaa Keb.) 19 
730 (May) 195 
/ Holler rst, | \\ and Benoit 
ind Spaeth, E. | ( | Unilateral Blind Occurring During 
Arteriovenou \noeurysm Anesthesia for Neurosurgica Oper M 4 
Paralyst rch. O Arch. Opobth. §2:819-830 (Dec 1954 
(July) 1954 
76. Lyle, D. J Neuro-Ophthalmolog Ed. 2 
pringheld | ( harie ma Publisher 
77. \. BB. Kditor: Cini 
) , 
| Neurology, Ed. 2, Hil 
— n Comm, 1955 
788 


Correspondence 


CELLOIDIN AS AN EMBEDDING MEDIUM 


lo the kditoi Ihe wholesale condemnation ot celloidin a an embedding 


medium for ocular ti s by Wexler and Richardson, in their article entitled 


‘Paraffin Method of Embedding Ocular Specimens for Microscopic Study,” pub 


lished in the March, 1955, issue of the Arcuives, page 365, will surprise worket 
using the modern rapid methods of embedding in nitrocellulose. The statement that 
celloidin causes more shrinkage than paraffin is contrary perience ot 
workers in delicate zoological and botanical tissue hrinkage of the choroid in 
celloidin blocks 1s due to poor choice of fixative, formalin being one of the worst 


itfender For routine work six hours’ fixation in fresh Zenket olution is ample 


Fig. 1.—Filtration angle in ring melanoma o I D 


ig. < Anterior surface of the iris in ring mela 


the iris. Zenker’s fluid (six hours); Ehrlich’s alum 


hematoxylin. hematoxylin 


('nfortunately, the belief dies hard that it takes many days or weeks to fix an eye 


Small pieces of int need only half an hour. There is little shrinkage, and 20 minutes 


ina good alum-hematoxylin stain gives excellent differentiation 


With the methods of Walls (Hot Celloidin Technique for Animal Tissue, Stain 
Technol 7:135, 1932) or ot Konett and [yon (WKonett \ \ and lyon \\ 


Rapid Embedding with Hot Low-Viscosity Nitrocellulose, Stain Technol, 12:57, 


1937). the embedding time for a whole eye can be reduced to 36 hour ind with 
small blo ks, to 2 hour \ firm block of untiorm density cuts easily at 1Ouw with the 


whole eye, and at 6p» with biopsy specimens of Irs tissue Cellular detail 1s ea 


to follow, and the vividness with which intraocular structure stand 


out when 


stained with Mallorv’s connective-tissue method makes teaching easy. Without 


undue haste, sections of the whole eye can be prepared in Ie than four days after 


removal of the eye, ; biopsy tissue of the iris, in 24 hour 
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Fig. 3.—Exudate in anterior chamber of an eye, 
lost after extracapsular extraction of lens. Zenker’s 
fluid (six hours); Ehrlich’s alum-hematoxylin 


Fig. 4.—Visual cells of Murray turtle (Chelo 
dina longicollis). Kolmer’s fixative (24 hours); 
Heidenhain's iron-hematoxylin 


lor many years | did not have the services of a technician, and | was compelled 
to carry out the whole process of preparation of sections myself. | have always 
been grateful to American workers for a method which is simple and almost fool 
proof. | am surprised that it is not used more widely in its country of origin. To 
round off my defense of celloidin embedding, | am enclosing four photomicrographs 
taken from routinely prepared sections 


Kevin O'Day, M.D 
St. Vincent’s Hospital 
Melbourne, Victoria, Australia 


PERSONAL REQUEST 


lo the Iditor As an old subseriber to the Arcuives, | would like to publish 
in the Arcuives the following request 


“My son, aged 22, for his behavior and dedication to his university studies 


which he is following, has won a prize consisting of a fully paid trip and a two to 
three months’ stay in the United States, thus fulfilling one of his dreams. In order 
that he may take full advantage of the opportunity and see all that is worth while t 
be seen in the region or zone which he visits, and above all, get to know the 
American home life, | should like any colleague who would be willing to receive 
him into his family circle for, say, 8 to 10 days, to write me with a view to settling 
details and dates. The boy will travel on or about the middle of next year He spt aks 
Spanish and German fluently; as far as English ts concerned, he manages satis 
factorily. For my part, | should be very happy to reciprocate in the event that any 
member of a colleague's family would like to come out to this country and stay at 


my home ENriove Huper, M.D 


Paraguay 1600 


Rosario, \rgentina 


AMD A 
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NEW SCLERAL SHORTENING OPERATION 


lo the kditor:-—In the June, 1955, issue of the ArcHives, page 865, Dr 
William Gs. Everett reported a new scleral shortening operation consisting in folding 
the sclera outward and maintaining the fold by mattress sutures in order to shorten 
the eyeball for the treatment of retinal detachment 

In his article Dr. Everett states that since the preparation of his paper he had 
learned of a similar operation independently developed by me. ‘This statement 1s 
correct. At the same time that Dr. Everett was conducting his experimental and 
clinical studies on animals and human beings, I was also carrying out the same 
clinical work. His operation, if not identical, has all the basic characteristics of 
mine, mainly evacuation of subretinal fluid, folding of the sclera outward, main 
taining the fold by mattress sutures, and treating the sclera around the fold by 
diathermoelectrocoagulations 

Since Dr. Everett reported his new technique, | have developed a new procedure, 
which, | believe, simplifies further the scleral shortening procedure for the treatment 
of retinal detachment, using nonrust metal clips instead of nonabsorbable surgical 
(silk) sutures to hold the sclera. This new procedure will be published in the near 
future, but, in the meantime, | should like to express my appreciation to Dr. Everett 
for his kindness of referring to my work in his article 


RAMON Castrrovirjso, M.D 
9 E. St 


New York 28 


VITREOUS CHEMISTRY 


lo the Editor.—I\n view of the increasing current interest in the physical 
chemistry of the vitreous mucoid, it seems desirable to communicate to you a 
partially completed study made many years ago. Evidence has been reported long 
since (Kriedenwald, J. S., and Stiehler, R. D.: Structure of the Vitreous, Arcu 
Oputu. 14:789-808, 1935) indicating that the viscosity of the fluid component of 
the vitreous was largely determined by the presence in that fluid of a small quantity 
of material of high specitic viscosity 

It was found possible to isolate this material as follows: Vitreous fluid was 
prepared by sucking cow’s vitreous through a Buchner funnel without filter paper 
The solid matter was removed by centrifugation. To each 100 ml. of fluid 9 gm. of 
NaCl was added, after which 95% alcohol was added slowly, with manual stirring. 
At an alcohol concentration of 50%-55% by volume a flocculent precipitate formed, 
which was separated by centrifugation, washed with alcohol and ether, and dried 
in vacuo 

The dried material was redissolved in 10% NaCl solution containing 0.25% 
NaHiCQs, in a volume approximately one-fifth that of the original vitreous fluid 
A highly viscous, somewhat turbid solution resulted. Alcohol (95%) was added 
drop by drop, with manual stirring. At an alcohol concentration of 30%-40% the 
viscosity of the mixture was greatly reduced and centrifugation yielded an almost 

yater-clear supernatant. ‘The precipitate was discarded. Further addition of alcohol 
up to 55% yielded, again, a flocculent precipitate, which was washed and dried 
as before 

With successive repetitions of this procedure, the specific viscosity of the 
product increased as the yield declined. The final yield was 0.7 to O.8 gm. per 
liter of cow’s vitreous fluid. This material, when dissolved in 1% concentration in 
isotonic saline solution, resulted in a viscosity nine times that of water. In 0.1% 
concentration the relative viscosity was 1.8, approximately that of the original 
vitreous fluid. 

The material closely resembled the major mucoid component isolated by a 
similar procedure from umbilical cord. It gave a positive Molisch reaction for 
carbohydrate and negative reactions for protein, Ca, and S, The chemical identity 
of the material was not further studied. The possibility needs to be considered 
that the procedure used caused condensation of the mucoid into higher and more 
viscous polymers and that the final product represented an artifact of the treatment 
At each stage in the preparation viscosity was tested by dissolving an aliquot of 
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the product in a volume of isotonic saline equal to the volume of vitreous fluid 
from which the aliquot was obtained. Successive tests always showed slight losses, 
never any gains, in viscosity. Moreover, the first isolated sample from the umbilical 
cord showed a specific viscosity approximately equal to that of the final sample from 
the vitreous, successive purifications of the umbilical mucoid consisting chiefly 
in the removal of small traces of proteins. On the other hand, the purification of 
the vitreous sample involved removal of over 90% of the mucoid originally present 
The mucoid fraction discarded, which could be recovered from the original super 
natant by precipitation at 85% alcohol, had a specific viscosity of less than 1.3 in 
1% concentration dissolved in isotonic saline and was similar to the mucoid 
fractions of low viscosity isolated from cow’s vitreous by other investigators 


Jonas S. Friep—ENwaLp, M.D 
Wilmer Ophthalmological Institute 
The johns Hopkins Hospital 


Baltimore 5 


COMMENT ON THE REVIEW OF THE BOOK “REFRACTION AND BODY GROWTH” 


lo the Lditor:—-A review on the research memoir “Refraction and Body 
(srowth” appeared in the March, 1955, issue of the Arcuives, page 460. A brief 
comment on some of the points raised in the review is here presented 

[he reviewer refers to the statistically significant differences in_ refraction 
between the “Untouchables” and the “Brahmins” presented in the book. The author 
is inclined to attribute these differences to genetic factors. ‘The reviewer remarks 
that the author does not enlarge on the dietary difference in the two castes. The 
author feels that the higher heights in the Untouchables, as compared with the 
Brahmins, cannot possibly be linked up with malnutrition, which might cause the 
opposite eftect. Myopic trend with higher heights in the Untouchables, therefore, 
may better be explained by genetic assumption than by any environmental factor, 
such as diet 

[he reviewer states that “the slight excess of myopia found in the girls at the 
age of 12,” as compared with boys, and “the spurt of growth present during the 
following year” are the data which are “interpreted to correlate rate of growth 
in weight and height with rate of change toward myopia.” 

It has clearly been shown in the monograph that there is no relation between 
myopia and weight. The main evidence on which the statistical relationship between 
high myopia and height is based is embodied in two tables (XIX and XXVII), 
which give the values of “t” as 2.3069 and 4.2019 for 24 and 22 degrees of freedom, 
respectively. On page 89 of the book, the author has discussed why this relation 
ship can be believed to be valid. This relationship between high myopia and height 
is further strengthened by the association of higher heights with myopic trend 
observed in the Untouchables, as compared with the Brahmins. These data are 
the main sources of evidence in the relationship of high myopia and height, and 
not the sex difference at the age of 12. The reviewer has failed to refer to these 
main sources of evidence which are interpreted to correlate height and high myopia 

On the basis of this main finding, a new hypothesis is developed regarding the 
relationship of puberty factors in the causation of acceleration of the myopic condi- 
tion, The relevant data are presented in the chapter on “Puberty and Refraction.” 
There is a frank statement in this chapter of the book (page 71): “The author is 
pertectly aware that the data in this matter are not enough, nor does he intend to 
pronounce any inferences which can be raised to the dignity of conclusions. The 
data, though small, are designed and planned with a view to throw some light on 
the problems raised in this connection.” In the light of the facts given above, a 
vague remark of the reviewer, “Pendse makes unwarranted conclusions from a 
relatively small number of cases,” appears itself to be unwarranted 

G. S. Penpse, D.O.M.S 
955, Sadashi Peth 
Laxmi Rd 

Poona 2, India 
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SOCIETY NEWS 


Société Francaise d’Ophtalmologie. Phe 62d meeting of the Society was 
held in Paris, May & through 12, 1955. This was, as usual, a very international 
gathering and quite a tew members from the Western [le musphere attended: Berens 
Dunnington, Daily, Samuels, and lomassene, from the United States, Brault 
from Canada; Pacheco-L.ina, trom Guatemala; Lech, Busacea, and Moura Brazil 
do Amaral, from Brazil, and Palomino Dena, from Mexico 

(his year the principal paper was on “The Aqueous and Its Physiology” by 
Mare Amsler, Florian Verrey, and \lfred Huber, of Zurich 

[he introduction states that the aqueous should not be considered merely as 
what fills the anterior chamber, but should be regarded as the interstitial fluid ot 
the whole eye. The aqueous has three roles: regulation of intraocular pressure 
metabolism, and reaction to various stresses 

A brief historical sketch starts with the work of Leber, in 1873, and shows that 
the “modern era” began in 1942 with the discovery 0! the aqueous veins Shortly 
afterward the puncture of the anterior chamber opened new avenues to investigation 

Part I considers the normal aqueous. ¢ hapter | deals with problems relating 
to intraocular tension, aqueous and laminated veins, trabeculum, Schlemm’s canal, 
intrascleral and episcleral plexuses, and episcleral veins fhe origin of aqueous 
is discussed, as is its output. In Chapter 11 the metabolic role of the aqueous 
is considered with the more modern techniques of investigation microelectro 
phoresis, hromatography, and tsotopes ‘The importance ol ascorbic acid is stressed 
as well as that of the electrolytes and bicarbonates. The blood-aqueous barrier 1s 
discussed 

Part I] deals with the pathological aqueous. ¢ hapter I considers the secondary 
aqueous which forms after puncture ol the anterior chamber. Chapter IL ts devoted 
to this puncture; technique, indications, reactions of the eye, intracame ral injections 
Chapter III is a study ot the inflammatory aqueous. Chapter IV considers the 
biomicroscopy of the aqueous Chapter V deals with the fluorescein test and its 
clinical significance 

[his very important study of the aqueous will be published in book form 
toward the end of 1955. It wall be obtainable by applying either to the treasuret 
of the French Society, Dr. Jean Charpentier, 28 rue Vignon, Paris 9°, or to the 
publisher, Masson & Cie, 120 Boulevard Saint-Germain, Paris 6°. 

()n Monday, May Y, the papers conce rned the retina and uvea, Streid, Rosselet, 
and Jequier (Lausanne) reported a case ol Rkomberg’s disease (Hemiatrophy of 
the Face with Uveal Coloboma ). Moreau (lyons) read a paper on the retinal 
blood pressure in patients with orthostatic hypotension. Changes in the retinal 
pressure can be observed when no change is noted in the humeral pressure. Miller 
and Audoueineix (Paris) discussed the effect of chlorpromazine on diastolic retinal 
blood pressure. Mercier (Tours) has tried chlorpromazine m retrolental fibro 
plasia or, more exactly, im the early stage ol retinopathy, before fibroplasia 
onset, with indifferent results. Renard and Brégeat (aris) read a paper on 
retinal angiomatosis. ‘They dese ribed border cases between normal vessels and 
von Hippel’s disease. ¢ haramis (Athens) has used diathermy to coagulate areas 
of angiomatosis, with good results im early stages. ¢ uendet, Miescher, Ritter, and 
Sicard (Lausanne) read a paper on recurrent venous thrombosis in different parts 
of the body. In some Cases the retinal veins are implicated Valiére-Vialeix, 
Chassaing, Cellier, and Robin (Limoges) observed a retinal tumor which was a 
true glioma, not a retinoblastoma. Marin-Amiat (Madrid) stated his belief that 
the surgical treatment ol retinal detachment was gradually becoming simpler, with 
better end-results. Bischler (Geneva ) described a peculiar aspect ol the retina in 
three patients which she ase ribed to Groenblad-Strandberg disease 

On Wednesday, May 11, papers were again on the uvea and retina. Busacca 
(Sao Paulo) has examined with a special contact glass the ciliary body in normal 
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and in abnormal cases. Mawas (Paris) read a paper on the origin, evolution, 
and histological significance of fixed cells in the iris and the tumors arising from 
them. Stankovié (Belgrade) reported on cases of iritis due to pappataci fever. 
Sédan and Guillot (Marseilles) have observed an allergic reaction of the anterior 
uvea to various medications: antitetanus serum, Friedmann’s serum, placental 
implant, and streptomycin. EKoche-Duval, Hervouet, and Lenoir ( Nantes) reported 
on the case of a child with a frontal meningioma and choroidal meningioma. Onfray 
(Paris) has found that by measuring the width of the retinal arteries and veins 
one could obtain useful information in cases of uveitis and retinopathy. Jayle 
(Marseilles) obtained satisfactory results in retinal detachment with a new type 
of scleral resection in which the sclera is detached and raised, but not removed 
Nataf, Besnainou, and Reynon (Tunis) reported excellent results with Pautique’s 
technique of lamellar scleral resection. Ourgaud and Berard ( Marseilles) discussed 
the relationship of retinal detachment and intraocular tension. Odié and Nectoux 
(Paris) read a paper on the follow-up of 300 cases of retinal reattachment treated 
surgically and the final result as to working capacity. In their opinion, end-results 
are less good than is reflected by immediate recovery 

Sunday, May 8, was devoted to “free papers.” Bietti, Guerra, and Ferraris 
( Parma ) reported on a study of nodular corneal dystrophy observed in dry tropical 
countries. Cavka (Sarajevo) has used a sclerocorneoconjunctival transplant (from 
the cadaver) in symblepharon, with favorable results. Frangois, Rabaey, and 
Wieme (Ghent) made a study of lens antigens with the technique of electrophoresis 
on agar, Dupuy-Dutemps and Vergne (Paris) discussed diplopias following opera 
tions for squint. Arruga (Barcelona) reported on use of acetazoleamide ( Diamox ) 
in glaucoma. Zanén (Brussels) read a paper on the detection of a relative (for 
color) central scotoma. [le demonstrated an instrument for this purpose, Carlevaro 
(Milan) demonstrated a visual acuity chart which can be used for children and 
adults 

Thursday, May 12, was also given to “free papers.” Trantas (Athens) read 
a paper on a new type of corneal dystrophy due to local dehydration. Rais (Tunis) 
discussed corneal transplantation in corneal staphylomas, Barraquer-Moner (Bar 
celona) reported on his technique of corneal transplantation. He stressed the 
necessity of numerous (12 to 16) direct sutures. Nordmann and Mandel (Stras 
bourg) discussed the pathogenesis of alloxan cataract. Viallefont, Boudet, and 
Montagne (Montpellier) have experimented, in cases of chronic glaucoma, with 
the effect of sleep induced with chlorpromazine, promethazine (Phenergan), and 
phenobarbital. The drop in ocular tension, after 10 days, was significant and lasted 
for some time after the end of the treatment. Larmande, Pestre, and Timsit 
(Algiers) discussed the various preoperative and postoperative medications for 
restless patients. Sidi and Mawas ( Paris) discussed the cause of lid allergy. They 
felt this condition was group allergies. Baron (Paris) reported on the diurnal 
variations of organic and mineral ions in the plasma of chronic glaucoma patients 
Jonkers (Gorinchem) reported on the end-results in strabismus of purely orthoptic 
treatment as against orthoptic-surgical treatment. 

During the five-day meeting there were operating sessions and clinical demon 
strations in many hospitals. One of the most interesting was that by Dr. E. Zenatti 
on the electronic tonosphygmo-oscillograph, a new instrument registering the intra 
ocular pressure and the intraocular blood pressure under gradual compression of 
the eye. This should stimulate promising research. 

On Tuesday, May 10, the banquet was held, with Dr. Maggiore, of Genoa 
presiding, in a boat which cruised up and down the Seine River. The next after- 
noon an excursion was organized to three castles in the vicinity of Paris: Jossigny, 
Guermantes, and Champs. 

Several other ophthalmological organizations met during the same week: the 
International Organization Against Trachoma, the Society for Prevention of Blind 
ness, and the Entretiens thérapeutiques. The International Council of Ophthal- 
mology met just before the French Society, on May 7. 

The 63d meeting of the Société frangaise d’ophtalmologie will be held in Paris, 
May 6 to 10, 1956. 
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Books 


Modern Trends in Ophthlamology. Series by Arnold Sorsby 
Price, $12.50. Pp. 346, including index, with 11 ilustrations. Paul B. Tloeber 
Inc., 49 FE. 33d St., New York 16, 1955 


The third edition of this well-known and usetul book suffers trom) several! 
serious faults. While some of the articles are excellent, others are extremely poor 
so that the book is very spotty in caliber; and the editing of several of the manu 
scripts has evidently been done by someone with no knowledge of the tield, se 
that absurd mistakes have been allowed to appear. ‘That this is the fault of the 
q manuscript editor is attested to by those authors who have been queried by thi 
reviewer, since it seemed obvious that they could not have made such mustakes 
in their own manuscripts. In Burian and Boeder’s article on “Some Newer Aspect 
of Binocular Vision,” for example, the sentence appears as tollows ‘Attempts 
to find the distribution of corresponding retinal poimts by diopter determinations 
are valueless.” ‘The word “horopter” was taken out of their original manuseript 
and “diopter” substituted, probably because the manuseript editor had never heard 
of horopter and was acquainted with the word diopter. Numerous similar mistake: 


appear in the same manuscript, including the changing of references so that the 
discovery of muscle spindles subserving proprioception trom the ocular muscles 
has been attributed to Ludvigh. This is certainly a comedy of errors, since Ludvigh 


of all people, still denies that proprioception from the ocular muscles is of any 
real physiological significance 

The main objection to most of the articles is that they are written by experts 
on the subject without thought that they are intended for readers not so thoroughly 
acquainted with the field. If they were, they would already be familar with the 
material presented and would therefore not be interested in reading it. Such 1 
the case in many of the articles appearing in Section I, which deals with anatomy, 
physiology, and optics. Falls’ article on the “Diagnostic Criteria of Genetic Atte 
tions” is an exception to this, and his article alone is well worth the whole book 
It presents in simple, straightforward language the basic facts of genetics, a field 
which is rapidly becoming more and more important for the practical ophthalmolo 
gist. An excellent practical consideration of paralyses of vertically acting musele 
is given by Lyle and Cross 

The “Current Aspects of Ocular Pharmacology,” by Leopold, and the \ction 
of X-Rays and Radioactive Substances on Ocular Tissues,” by Cogan, are also 
valuable contributions, which bring these important phases of ophthalmic practice 
up-to-date. On the other hand, it 1s hard to see how a book appearing im 1955 
could report on recent developments in retrolental fibroplasia and not give any 
thing further about the role of oxygen than the sentence, ““However, as yet there 
is not enough evidence from controlled experiments to establish the relationship 
between the use of oxygen and the occurrence of retrolental fibroplasia.”’ 

It is to be hoped that in future editions greater care will be exercised in keeping 
the standards of excellence set by the first two volumes, and that the final editing 
will be done either by the authors themselves or by someone with full knowledge 
of the field 


Office Procedures. (apt. Paul Williamson (MC), U.S. Army. Price, not given 
Pp. 412, including index, with many line drawings, not numbered. W. 1 
Saunders Company, 218 W. Washington Sq., l’hiladelphia 5, 1956 
Chis book is unique. Instead of trying to cover the waterfront and appeal to 

the medical student, the practicing physician, and the Board-certified specialist 
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OF OPHTHALMOLOG) 


Ur. Williamson writes for only one group—the general practitioners. lor these 
he offers a practical collection of office procedures based on his own experience 


Lhe seetion on the eye is good, Unfortunately, it is too short; but this is under 


standable, since the author has to include office procedures for every conceivable 
condition ot the body including psychological testing and roentgenography. It 
would be well if some day someone would write a book on oftice procedures in 


ophthalmology alone just for the general practitioner 


The illustrations are all line drawings, and are not numbered, but each one 


tells a story in a clear, concise fashion 


Anesthesia in Ophthalmology. !iy Walter S. Atkinson, M.D. rice, not given 
Pp. 9O, with 44 illustrations. Charles C Thomas, Publisher, 301 E. Law 
rence Ave., Springfield, Ill, 1955 


In this monograph one finds many valuable suggestions on the subject of . 
anesthesia. ‘The need for individualization in preoperative sedation is stressed and 
correct emphasis placed upon the importance of attention to detail. In a_ brief 
summary of “preanesthetic preparation,” the author gives an excellent outline ot 
the basic principles involved and calls attention to the necessity for accurate timing 


and preliminary testing of the sedatives. Akinesia of the orbicularis is discussed 
fully, and the author’s well-known method of blocking the facial nerve is described 
The prevention of retrobulbar hemorrhage by the use of a needle with a rounded 
cutting edge is but one of the many practical suggestions in this text 

lhe chapter on anesthetic emergencies is particularly worthy of careful study, 
for in it the results of correct and incorrect treatment are stressed. In discussing 
yeneral anesthesia he correctly states, “If a well trained anesthesiologist is not 
available the simplest and safest anesthetic should be chosen.” Out of Dr. Atkin 
son's vast clinical experience and experimental studies has come a most practical 
manual, which all ophthalmic surgeons will find extremely useful. It is well writ 
ten, amply illustrated, and clearly printed. The reviewer agrees with the state 
ment that “good anesthesia saves sight” and believes that the author has told us 
how to secure “good anesthesia.” 


Keratoplasty. Ky R. Townley Paton, M.D. Price, $28.50. Pp. 280, with 87 
illustrations. The Blakiston Division, McGraw-Hill Book Company, Inc., 
330 W. 42d St., New York, 1955. 


In this text one finds a very lucid description of every phase of corne 1 surgery. 
\fter an interesting foreword by Dr. Derrick Vail, the author presents | sub 
ject in 13 chapters, starting with a historical review and ending with a statistical 
analysis of his 365 operations. ‘The tribulations of the early operators are related 
ina factual manner to show the influence they have exerted upon the development 
of keratoplasty. Von Hippel’s suggestion of the need for homoplastic donor mate 
rial and Filatov’s demonstration of the usability of cadaver corneae are listed 


among the major contributions, as are the improvements in technique suggested 
by Tudor Thomas, Castrovieyo, and others. The chapters on the anatomy and 
physiology of the cornea are written in simple, easily understandable terms. 

The section entitled “Case Selection” contains the bulk of information on the 
indications for and contraindications to grafting in the various types of corneal 
disease. To the average ophthalmologist these pages will prove of greatest interest, 
for in them the author not only gives the opinions of others but also states in 
clear, concise words his own views and experiences. This chapter is lavishly illus 
trated with both black and white and Kodachrome “before and after” pictures, 
which add both to the beauty and to the expense of the volume, without con 
tributing greatly to its scientific value 


In the discussion of donor material, the methods of selection and preservation 
are given, as well as the legal steps necessary to obtain these corneae. The origin 
79% 
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BOOK 


and functions of The ye Bank for Sight Restoration are described in detail Lhe 
author’s operative techniques are given with such clarity that the reader wall have 
no difficulty in following them In these descriptions are trequent references to 
the techniques employed by others; yet with characteristic modesty the author 
unobtrusively states his own preference The postoperative care and the manage 
ment of complications are also clearly outlined. In the chapter on radiation therapy 
no mention 1s made of the deleterious effects of this form of treatment except to 
caution against its excessive use preoperatively and to urge care in the handling 
of the eye postoperatively The literature on the histology of the healing cornea 
is incompletely presented, for in the discussion on regeneration of corneal nerves 
no mention is made of IXscapini’s investigation on this subject; neither ts there any 
reference to Ashton and Cook’s findings on the effect of cortisone on the healing 
of corneal wounds. ‘To the reviewer, the term “illness of the graft” 1s vague and 
undesirable, even though the cause of its clouding often remains unsolved. The 
concluding statistical summary and tabulated case reports are of great referential 
value 

‘The format of this book is excellent. It is clearly printed, and beautitully and 
profusely illustrated, but its real worth is in its text. It portrays in a most unusual 
and readable style the vast experiences of the author and contains references to 
most of the literature pertinent to keratoplasty 


J. A. M. A. Clinical Abstracts of Diagnosis and Treatment. Iidited by Noah D 
Fabricant, M.D., Price, $5.75. Pp. 670, including index. Grune & Stratton, 
Inc., 381 Fourth Ave., New York 16, 1955. 


This volume is a selection of abstracts published in 7he Journal of the American 
Medical Association made by Dr. Noah D. Fabricant, Editorial Associate of The 
Journal. According to the editor, the purpose of this selection is “to emphasize 
two dominant aspects of contemporary clinical practice—Diagnosis and ‘freatment 

the abstracted selections for inclusion in this book are limited to these important 
fields.” It is difficult to judge any except those in the Section on Ophthalmology 
It is hard to believe that any ophthalmologist would buy the 13 abstracts listed 
here when he could obtain them almost as easily in his own Journal, The general 
practitioner might find this book of some use, but here, again, the questionable 
advantage of having these abstracts bound in one volume instead of retaining 
them in The Journal would have to be balanced against the price of the book. ‘The 
one advantage which the book does have is an index, but the arrangement of this 


is such as to make it of very little value 


Receptors and Sensory Perception: A [Discussion of Aims, Means, and Results 

of Electrophysiological Research into the Process of Reception. By Ragnar 
Granit. Price, $5.00. Pp. 369, with illustrations. Yale University Press, 
143 Ielm St., New Haven, Conn., 1955 


The rapidity with which the literature on the electrophysiology of the retina 
has increased in the last few years makes this book a particularly valuable one for 
those interested in this field. Written by one of the foremost experimenters in 
electrophysiology, it brings up to date both his own work and that of others in 
the field since 1947, the date of his previous book, entitled “Sensory Mechanisms 
of the Retina,” published by the Oxford University Press. This volume is not 
a book for the clinical ophthalmologist, but for those who wish to keep abreast 
of the important advances in physiology of the retina it can be highly recommended 


The author believes that the impulses which travel up the optic nerve fibers 
are initiated and kept up by a generator potential of depolarization, which, either 
directly or by electronic transfer along the fine nerve terminals, depolarizes the 
nerve. The message which reaches the brain has the character of a simple fre 
quency code. Just how the brain deciphers this code is one of the problems which 
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Garant attacks. He poimts out that even from the photoreceptors in the fovea 
there is not a one-to-one representation in the cortex, and therefore fineness of 
grain cannot be the only feature which determines visual acuity. He makes use 
of the fact that the receptive fields in the retina overlap, and he believes that the 
retina is capable of good discrimination, by using overlapping receptive fields of 
different sizes, from very large to very small, “the latter likely to be multiplied in 
one eyes which have good visual acuity.” There is further elaboration of his 
theory of dominators and modulators, the latter of which determine color vision 
There is an excellent bibliography at the end of the book 


CORRECTION 


In the article “Outflow of Aqueous Humor: Biomicroscopic Estimation Compared with 
Tonographic Measurement,” by Dr. J. Stepanik and Lt. (jg) R. A. Kemper (MC), U.S.N.R., 
published in the May, 1954, issue of the Arcuives, the formula for the velocity of the projectile 
(seventh line from the bottom of p. 673) is incorrect. The formula should be 
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De you dismente glasses? 


We are one of the oldest, and most reputable wholesale opti- 


cians in the east, serving the discriminate ophthalmologist. 


An inquiry from you will bring a representative at your con 


venience to outline our superior service plan. 


MAX ZADEK, INC. 


established 1904 
115 Fulton Street New York 38, N. Y 


The test of time proves that the 
“LACRILENS”® contact lens can be worn 
for long periods of time in aphakia and in all 
sports, including swimming. Write For Brochure 


49 East 51st Street, New York 22,N. Y. | 
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Advantages... 


Storz Instruments are 
available from Storz sales 
men only. We do not dis- 
tribute under any other 
name or trademark. 
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Storz Aas Hand Eye Magnet 


E-6650—Eye Magnet, Atlas: complete with four tips in wooden case and sepa- 


rate rectifier with footswitch. Small size for maneuverability and ease 
of handling. The magnet weighs 4.6 lbs. The rectifier with footswitch 
weighs 8.7 lbs. The type of tip selected is dependent on the position of 
the splinter. For strongest pulling power, the large cone tip is applied. 
More effective results are obtained by stepping on the footswitch 
repeatedly to get short interrupted pull rather than a long steady pull 


The strong pulling power is similar to that given by the giant magnet. 
The absolute pulling power at the flange is 12.5 kg. or 28 lb. The ball 
jump power is 38.5 mm. The handling is not interfered with by strong 
directional pulls. 


Small size—Light weight—-POWER! — POWER! — POWER! 


Made for 110 volt, 60 cycle, alternating current. If other current or 
voltage is desired, please specify. Uses 150 watts. Developed and 


tested at the University Eye Clinic in Kiel. 
Complete—$149.50 


E-6654 Magnet Tip, Intra-ocular, BONACCOLTO: 
small $3.75 
E-6655 Magnet Tip, Intra-ocular, BONACCOLTO: 
large. $3.75 


These tips not included with magnet 
Please order separately 
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Iustrument Company 
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Instrumentation for 


MICRO-GONIOSCOPY and GONIOTOMY 


after Otto Barkan, M.D. 


GONIOSCOPE (illustrated) floor model, for of- 
fice and hospital surgery $185.00 
CORNEAL MICROSCOPE B&L........... 180.00 
CORNEAL MICROSCOPE Haag-Streit....... 225.00 
Your own Corneal Microscope adapted to gonio- 
10.00 
Otto Barkan Focal Illuminator (hand lamp) 
with plug in transformer 
Otto Barkan-Koeppe Diagnostic Lens (for viewing 
the angle) small (infant) 16 & 17 mm 
(medium) 18 & 19 large (adult) 20 mm in 


Otto Barkan Surgical Goniotomy Lens 

small (infant) med. (child and adult) . 45.00 
Otto Barkan Surgical Knife (latest model). . 9.75 
Otto Barkan Operating Lamp Rede 65.00 
Floor stand for above 20.00 


Gonioscope PARSONS OPTICAL LABORATORIES, WNC. 


518-20 Powell Street San Francisco 2, Calif. 


Individually Created 


Davin A. GrossBERG INC. 


133 EAST 58th STREET NEW YORK 27, N.Y 
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This bifocal wearer loses up to 68% Vital Vision 


Do you want him driving toward you? 


* It can be proved. This loss in Vital Vision occurs in the interme- 
diate range and is attributable to the fact that bifocals were never 
designed to provide aid in this area. The deyree of loss varies with 
age, strength of Rx and seeing distance, but this fact remains: the 
situation is right for this man—and thousands of others—to com- 
mit a deadly error. 

The Univis Lens Company has prepared a study of this visual loss 
and will send you the results without cost. It makes a startling case 


UNIVIS, 


for your consideration of CV lenses. 


We strongly urge that you write for this report. 


the \JNivis LENS COMPANY 
Professional Service Department 
DAYTON, OHIO 
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SATISFACTION... 


The satisfaction of your patients is our first and 
last thought wher :nterpreting your prescriptions 
that your professional reputation may 
be safeguarded and enhanced. Every pair of 
glasses that comes from our laboratories is 
fashioned with precision and from first-quality 
materials. For 31 years we have adhered to the 
single standard of producing only the best 
that professional reputations might be protected 
and consumer faith in eye-care skills and services 
increased. 


DOW OPTICAL CO. 


W. E. DOW, Pres. 
Chicago, II. Bloomington, III. 


YOUR 


Divided into sections, one devoted to 

books and the other to periodical literature, 
GUIDE TO the QUARTERLY CUMULATIVE 

INDEX MEDICUS contains a list of 

current publications alphabetized 

CURRENT PUBLICATIONS as to authors and subjects. The exact 

bibliographic reference is given under the 

author with titles in the original language, 

while titles under subjects are all in 

English. The index also includes a listing 

of journals, addresses and publishers. 


The QUARTERLY CUMULATIVE 


Quarterly INDEX MEDICUS appears twice a year; 


volumes are cloth bound and cover 
periodicals for six months as indicated 


Cumulative ‘ on the publication. These two volumes will 


be a convenient and inclusive reference 
for current medical literature. Invaluable 


° for practitioners, specialists, teachers, 
Index Medicus ; editors, writers, investigators 


students and libraries 


WITH AUTHORS 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN ° CHICAGO 10 
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no obligation. 


310 University Bldg. 


Dispensers and makers of fine eyes of plastic and glass. Eyes to fit all types 
Selections sent on memorandum from the most complete group of eyes. Careful 


attention given to all referred cases. 


The Doctor and his patient must be completely satisfied or there is absolutely 


DENVER OPTIC COMPANY 


Most Natural 


ARTIFICIAL EYES 


Of Service Since 1906 


Telephone Main 3-5638 Denver 2, Colorado 


The Berman Metal Locator 


NEW ORLEANS ACADEMY OF 


OPHTHALMOLOGY 


The Sixth Annual Meeting of the New 
Orleans Academy of Ophthalmology will 
be held in New Orleans in the Roosevelt 
Hotel, January 3-6, 1956, featuring “Dis- 
eases and Surgery of the Lens.” The regis- 
tration fee of $75 includes associate mem- 


bership in the Academy for the year 1956, 


An electromagnetic detecting device that quickly 
and accurately locates metallic foreign bodies, in- 
cluding magnetic intraocular foreign bodies. Metal- 


as well as all other features of the conven- 


lic fragments are readily detected trom a satisfactory tion. Hotel Reservations should be made 


distance through intervening bone, tissue and fluids 
Probing or physical contact with the foreign body is 
not required for detection 

The thin sterilizable probe provides preoperative 
localization, “pin-point” accuracy within the incision 
and postoperative check Orleans, La 


Lends precision to foreign body surgery and greatly 
reduces surgical trauma 
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good reasons 
for 
the safest lenses made — 


Armorlites 


ARMORLITE LENS COMPANY, IN¢ 
117 BE. Colorado St., Pasadena 1, California 


DVORINE 
PSEUDO- 
ISOCHROMATIC 
PLATES 


(A valid and reliable test for 
color blindness.) 


Exclusive Features 

@ A test for color nomenclature, to distinguish 
the color blind from the color ignorant. 

@ A special section for testing very young chil- 
dren and illiterates. 

@ The set contains 23 plates with eight different 
color combinations, for the identification of 
specific confusion colors. 

@ The pages are mounted in a loose-leaf, six- 
ring cloth-covered binder, to permit the ex- 
aminer to change the sequence of the plates 
to outwit the malingerer. 


Price of the set 


$12.00 


(with directions) 
Less 5%, if check accompanies order 


SCIENTIFIC PUBLISHING CO. 
Dept. A, 2328 Eutaw Place, baltimore 17, Md. 


I MAKE OVERHEAD 
LIGHTS NASTY ON YOUR — 


Most modern offices and factories are 
equipped with the best in scientific light- 
ing facilities—but, they reflect on sur- 
faces of glasses. These “GHOST” reflec- 
tions are annoying and contribute to 
fatigue. MAY-O-LITE coated lenses can 
help eliminate these annoyances. 


Complete Your Professional Service By Adding 
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the prescription Is available 


in 1-GarpD plastic lenses 


Many examiners are surprised 

and pleased to learn that more 
than 90% of their prescription re 
quirements can now be met with beau 
tiful, clear-vision I-GARD plastic 
lenses, often right out of stock for 
immediate delivery. 
I-GARD Rx service now includes 
S.V. lenses in quarter diopter steps, 


minus on plus up to -16.00 + 6.00, 
plus on plus up to +9.00 +-6.00. Bi 
focals in a new range of spheres up to 
+ 10.00 and lenticular bifocals up to 
a + 20.00 -6.00. A wide range of sin- 
gle vision lenticulars in plus up to 
+ 20.00 -6.00 and minus up to -21,00 
16.00. Prism and absorptive shades 
available in all types. 


Send for Foci Charts, price list, samples and name of nearest 1-Gard distributor. 


Dept. F, MeLEOD opticat co., inc. 357 Westminster St., Providence 
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A NEW SERIES IN 


Titles in the new series 


© PARENTS’ PRIVILEGE 

for parents of young children 
of pre-school and early 
school age 


®A STORY ABOUT YOU 
for children in grades 4, 5, and 6 


® FINDING YOURSELF 
for boys and girls of 
épproximately junior high 
school age 


® LEARNING ABOUT LOVE 
for young people 

of both sexes (about 16 to 

20 years of age) 


® FACTS AREN'T ENOUGH 


for adults who have any 
responsibility for children 
or youth that m iy create 

@ need for an understanding 
of sex education 


PRICES 


Note: Discounts apply to 
quantities of any single title, 


or to quantities of sets 


Price 


50 

10 10% 4.50 
25 30% 8.75 
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At last! Fast Form Fields with 
ingenious new Screening Perimeter 
by American Optical 


Checking form fields has long been recog- 
nized as an important aid to the diagnosis of 
Now, the new AO 
Screening Perimeter takes most of the work 


pathological conditions. 
out of this tiresome process. Instead of moving 
target wands into position, you simply push a 
button which exposes a white tipped target to 
Release button, the dis- 
fast, 
method for spot checking form fields. With it 


the patient. target 


appears. It's a efficient and thorough 


you can offer more complete service to your 
patients and have a real measure of support 
for your own professional decisions. 

Costing far less than many conventional 
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modern design sturdy all metal construc- 
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